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STTOIES  OP  BMD  -DIMES  AIOlTa  LAKE  MICHIGAM 

By  Hugh  P.^BaJcer, 

Porest  Assistant,  Bureau  of  Porestry 

« 

"■"  ■■':■■■■    -■         .  ■  -  ■-  ,,r"^  •?  ■*'- J  f^  . 

ITatural  Plxatlon  of  the  Dunes 

As  the  newly  formed  active  dunes  move  inland  far 
enough  to  he  out  of  range  of  the  stronger  currents  of  v^rind 
coming  directly  from  the  lake,  or  as  new  dunes  form  upon  the 
hea.ch  to  the  windward  acting  as  a  windhreak,  favorahle  condi- 
tions are  increased  for  a  growth  of  natural  vegetation  on  sand 
Seeds  of  grasses  and  herbs  are  hlown  onto  the  dunes  and  those 
adapted  for  growth  under  such  trying  conditions  take  root  and 
grow  pjid  gradually  spread  until  the  dune  is  entirely  covered. 
Hea^nwhile,  seeds  of  shruhs  and  trees  have  reached  the  dune  and 
the  covering  of  grasses  and  herhs  making  right  conditions  for 
thedr  germination  and  growth,  the  dune  gradually  becomes  for- 
ested. Only  a  few  plants,  such  as  certain  species  of  grasses 
and  shrubs,  are  capable  of  growing  upward  througjh  accumulat- 
ing sand.  Most  trees  and  shrubs  native  to  the  region  die  if 
stems  or  crowns  are  buried  to  any  extent,  hence  the  dunes 
must  be  covered  with  herbaceous  growth,  or  fixed  by  some  other- 
means,  before  a  forest  grov/th  can  become  successfully  estab- 
lished. 


msiHoiM  KTAd  mojiA  asTfucc  caiAB  %o  aocruTs 
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^rt^ae^oi  to  fj^^tud  ^^tfusi-axaaA  d-aa-xol 


ijsl  f)rLBJ>[i  9V0fii  aenxrZ)  evxd-oB  b^sno't  x-t^?en  srfd"   aA 

JE)n2".7  to  a&nBi'isJo  la^noid-a   a:[;t   iO  33x16*1  to  .t;/o  ecT  od*  rf^one 

ed^  noqij  <sno1  aanui)  ./9a  a.s  t:o   ,3:iij3l  arCJ-  moi"!  ^>iIJoaii:-b  i^nxmoo 

-xl)noo  alcT.oiovBl  .  :jfs9"icrfinJ:w  .3  aj3  3nld"os  In^w^niw  erid-  oct-  ifoisecf 

ibnsa   no  noi:d--3d-9'^9v  Ijsiud-.^n  *io  rfd-v/oi^i  3  'lol  .&9  3B91  oni   61.5   anoid" 

©aorlj   i)nj3  a^rwb  ed^  ojno  rrvirold"  91^   acf'iarl  bii.z  3933^13   xo   ai©98 

bnsi  ^too1  9:jD3d'  anoid-ilinoo  sni^r^d"  dofja  ^ebroj  r{d'\7(yi3  lol  ^etq^lxs 

.bi^-iBvoo  Yl9iiJn9    ai   anyf)  arlcj-  lici-nu  bse^qa   xlL^ub^i':^  bnji  v/013 

1)03  9nu.5  9r£o"   i)9fIoj39T:   9vsr[  a99-rd-  bvL-z   adijirEa   "io   3fi99a    (alxrlvvnjss:! 

nol  afioJ::l-ii)noo  drC^xi  gni2ll8ifc  acTierC  i)rts  3933.(313  lo  sniiaTOo  siid" 

-10't  aanooacf  ■-^IlBi/f>i3i'£  aiuri)  ^dJ    ^d^'^-^ro^-    '-^^- •   rro  tt -^t  ciTn9^:  its  rid" 

39aaJ3i3  "io  aaxoaqa  nxsd"i9o  a-i3  iioua    jadriBlq  v/al  j3  -^ilnO     .b^^aQ 

-d-slxrncsjooj^  ilgxroiHd-  btsz^qis  sniv/oi^  1:0  slcfsqao  ais    jacfj;j"xr{a   1)1X3 

11  etb  nox^ei  QdJ   od-  SYt^r.n  adsj'uia  .or:::  a99id-   j-ao'I     »b£ir^a  "SPl 

a9f£i;i)   arid-  sonarC   jd"n6d"X9   vn3  od"  i)9i:'iua  9'Xj;i   anwoio  'yo   aneta 

larldo  emoa  ycT  ijexx'i  10   ^rld-v/ois  a/ioaoodiarl  rid-i^v  Le'iavoo  ad*  d-auiii 

-aud-aa   yJ-JL-^^I'^Q^^^'-'S   aiaooad"  r.-.o   -utv/oia  d-ab'^iol  s  aio'iacr  ^aruS9£tt 

• Lanail 


tlift»#  "^0  1^*^  ^  grass  or  hert)  may  "be  perfectly  adapted  for 
growtii  on  an  active,  dune  and  capalDle  of  eTentually  making  the 
dune  permanent,   it  must  "be  alDle  to  grow  upwa^rd  as  the  dune  in- 
creases in  height,  must  spread  "by  means  of  rhizome  propaga- 
tion,   and  must  he  a  perennial. 

au*XQ2J.^®^®  conditions  are  fulfilled  most  successfully 
along   the  shore  of  Lake  Michigan  "by   the  ccamnon  sea-sand  reed 
(Ammophila  arenaria)  .       Another  grass  of  almost  equal  value  is 
AgFopyrijm  dasystachyum.       Elymus  canadensis   and  Calamagrostis 
langif olia  are  also  valuahle  sand-hinders,  hut   are  less  he,rdy 
and  Tigorous  on  active  dunes  than  the  first  two  mentioned. 

.^JJ^i^in^^shruhs  meet  the  requirements  for  perfect  sai  d- 
hinders  almost  as  well  as  some  of  the  grasses.     Among  these  1he 
willOY/s,   Salix  adenophylla,    and  S^.  glaucophylla ,    and  the  sand 
cherry   (Prunus  pumila) ,   are  of  especial  importance.     The  chief 
reason  why  these  willows  are  so  valuable  is  that  roots  are  sent 
out  from  all  the  hurled  portions,   even  up  as  far  as  the  flowers 
themselves.     They  can  also  he  again  uncovered  and  the  newly 
formed  roots  destroyed  v/ithout  the  plant  suffering  serious  in- 
jury.    Comus   stolonifera  is   also  a  valuahle  shruh  for  dun®. 
fixation,   though  it  is  much  less  ahle   to  adapt  itself  to  the 
varied  conditions  of  dune  growth  than  the  willows  and   tlie  ^^. 

cherry . 

The  only  native  trees  of  any  great  value  in  fixing 
and   then  holding   the  dunes  are  tv/o  of  the  common  poplars,^,. 
Populus  deltoides   and  its  varieties,    and  P.  halsamif era.     Of 
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-ni   aiixjij  arid'  a,?.   Z)iBwqx/  wois  ocf   elcf/o  acf  j-airni  ^i    ^cJ-ffenj^jiinsq  erjJi) 
-iia-oqoici  ©iiioairl^  to  artsem  vd"  fjaeiqa  vta;ji£i  ^'Jd^Q]:ed  nl  aaassto 

TjXJJi'taaaoojja  d-aon  l)9lIJ:^lJo'i  91-3  anoxd-xLnoo  sasrfT 
boen  i)nj^a-a9a  noxiccrsoo  ertd    vcT  njasxiioxM  oslisj  "io  .siona  srid-   snoJja 

ax  ouI^Y  I.iirp©  d-aomj...    ....  .,../-.^  •.yildonA       ,  .  .....'^.^..t.-x.:.  ■^Jx4q;QMaA.) 

\:lri3rt  aasl  bx:;   d-jjo"   <  a*£9i>nxcr-i)nBa  sIcf.auXjjY  oala  91b  ^^ypX-ti^^^J- 
•  Lenoxd-nsr:  o\/d-  i  u'...L  -  erls  nsr^t    -r-"^^r>  syxj-o  :  ^^'^-   3J:/o*iO^,iT  i!)ao 
-f)  rea  d'oalnso:  'io'i  ad*n6Xi®ii:jLjp9'i  arid-  issiu.ad'jj'xxfa   rtjL.^d-i3D 
srfi    aaarfd-  ^noxiiA.     .aeaa^ians  ©iLd    "io  Qiao  a  3x3  lie  .7  a.Q  d-aOFiLs   enQbnlfS 

I>xij3a  Qr£d"   i)iii    tr^i-t!^Sk9^^j^-£s^  -2  -^-'^-^    t.^.-yL!<ir&£^lfii^:;  i^^^::^  < '^ ^^'ii^-^ '^ 

teldo  ariT     .  aori3^''xoq:iiU:  I^^xoscxaa  *io  ©•xjo   ^  UjJimrK^  ai^m^^^       ^i'2*:^S£lo 

driea  ©i.y  ai"00'i   d-j^rld-  ai  aX:ii3uXivT  oa   aiB   av/ollxv;  saarCd-   ^;x^w  noaaai 

atiiv/oXl   arid"   a^;>  "^jbI  a;j   '.lU  nava    ^anoid-ioq  ^y^-ij^jcf  odd-   IX3  iiioil:  d-juro 

vXwan  axCd-  br^   bemeTOonu  nijsgs  acT  oaXs  riBo  vsrIT     •  aavXaaniarld' 

-ni  a.yoi-xoa  ::!,£> i'ieYlssui   dTf.-jXcr  arid    d-Ji/odd-Jfcw  I>a^^0'£d-aal)  adoont  i)9iiao'i 

aiiul)  'io't  cfjjixia  aXd'^sLiJiT  v^  oaXvS   ax  >aia'XxriQXo_d-a    aiJrn oD     •mixxg 

arid"  od-  'iX©a;ti  d-QisJats   od"   aXoa  eaaX  xloxxxif  aX  d"x  rl^^orld"   ^x'^.oxd'vaxX'i 

aiij-    bnj^  av;oXXxw  axfd-  nj3xid-  rId*v/oas  anxxi)  lo   anoXd-xJbnoo  LaJt-iis^ 

.  Ci'^axi-a 
anJtxxl:  ni  axxX-sv  d-aai^  yhb   Io  aaaid*  eyxd-;3n  -viXno  exIT 

^^-...Xc.ocr  noxoKiOo  arid"  Io  ovw-d"   9*1.:^  aaiTJJi)  arid-   ^^.nlblorl  rier!!d-   bns 
'10     •  jo^jlXxiLGaXstf  -^  b£u.^    ^aax^d'-axi^v  aJ'x  bn^  ^^.PA^J'S^A  a^- 


-Q. 


tiiebse  taie  first  named  is   the  more  important,   though  neither 
have  to  any  extent:  the  Tegetative  propagation  of  the  willows  • 
The  seeds  of   these  tre'ees  germinate  readily  in  protected  d^ 
preesions  on  the  dunes,    and  the  yoimg  plants  grow  very  rapidly, 
foming  dense  groups  which  are  exceedingly  Taluahle  in  fixing 
the  dunes • 

After  these  species,  which  are  especially  adapted 
for  grov/th  in  drifting  sand,  become  established  and  pr^ent 
wholly  or'^  irf  pa^  'tlie  io^ieht  of^i  iOM^  o tli^  iMis^  ^ardy 
species  talce  advantage  of  the  changed  conditions,    and  a  complex 
covering  of  vegetation  is  formed  •     Many  annual  and  perennial 
he2*bs  spring  up,    and  among  the  hest  for  holding  the  sand  are: 
Corispemum  hyssopifoliiam.  Euphorbia  polygonifolia,  Cnicus 
gitcherl.  Lathy rus  maritimus,  Artemisia,  canad^isis^   Juncus 
halticus  littoralis «     These  are  followed  by  such  shrubs  as 
Pnmus ,  Vitis,  Arctostaphylus ,   G-aylussacia,  Celastrus,  Bhus  , 
Juniperus,   Smilax ,   and  Hamaiftells.         Treae  usually  come  with 
9JC,S00ii  after  the  shrubs,  and  among  the  first  are,  of  course, 
the  poplars,   then  scarlet  oaic   (Que reus  coccinea)  ,  yellow  oaJlc 
^9i'  velu^tina)  ,   and  red  oak   (Q,.  rubra) ;     jaqli:  Pine   (Pinus  di- 
varlcata),  v/hite  pine    (P.   strobus)  ,   and  l^Torway  pine    (P.   resinosa) ; 
basswood    (Tilia.  americana)  ,  beech    (  Pagus   atropunicea) ,  hemlock 
(Tsuga  canadensis) ,    red  cedar  (Juniperus  virginiana) ,  white 
ash   (Praxinus  americana)  ,  Hornbeam   (Ostrya  virginiana)  ,  hack- 
berry    (Celtis  occidentalis) ,    and  sometimes  species  of  maple 
(Acer)  ,  birch    (Betula)  ,    and  elm   (Ulmus)  . 
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•  GiWv  3 I'd-   'io  noxdr£i^q_oiq  9TJ:d";;cr(;;:-;aT  ^il:    d"i.t:)"x&   "v^Xii:-   od"  STisxi 

-9i3  ijaj-oed-cnci  ru  YJ-idae-^i  t^d-isninnss  st^ttit  saerld-   1:0  ai)&8a  srCT 

^X-^^i-^^^  X'^sv  ?;roT3  ad-n^Iq  ^hlov  Qdd-  bni    ^-aerrjsb  srCj-   ao   anoxeaeiq 

Snxxit  iix  3lcrj3x;l£;T  -xiXsHxijaooics   qi^i  rloxiiv/  ^..^jjo-^;}  ©an©!)  snxxrriOi: 

.a&fUJi)  ©rid- 

dTtST&iq  Jbfis  f>9rla XI cfed- a©  axjoo© cT  ,f)n'oa  :5fii:J-^±il)  £ii  r£d"v/oi3  i:o'i 

iCiJisrf  aasX  led&o   ^brma  ©rid-  lo  ^nanieTOXii  add-  d^jocx  ni  io  \;:J:IojcC7/ 

XBlCLiQo  -.   ^..  .    ^  „,...  i:d"i:I>froo  J&s^nisxio   ©rid-  to  ^-^...v.ovJbis   ©^Lsi-   a£J:a©qa 

Xiiinns'xaq  l)ris  Lsi;nrD3  vrxsll     •I)9irriol   al  noi:d"3d'©^:i9v  to  gniisvoo 

:9ixi   bnBQ  ©rfd-  ^rilfilorf  lol  d-a©cr  ©rit  ^norti   -6nB    ^qu  ^n.ciqa   acfierC 

sji^ffili  «2j:jji9ixBftti_q  ^laiftgsjhxA  ^  awHifJ:Xom  airrv^^^teS  ? J2®ii?.ii2 

a:;;   adxrirta  rioira  ycT  .bev/ollol:  si":   ©asr'T     .  ajtl.^'jocl-d-il  axjo/.d-Xstf 

«^^i5   tj^H^^XaO   f  ^i_Q^<uc..'j j^v^^-}    ,  ai;j:%rfqau  ao j-Q'j.;.   , M.i-,J xV   <«irLiiK2S 

rCd-Jt.v  ©rfioo  v;XlBx;axr  a99T[T  .  ai:I©m£tiaH  f)nr>   t^BjCxiitc^  ,ajj;  £t 

^©aiJiroo  ^0   ^913  d-cJtxt  ©rCd"  ?^noiitG   MvS   ^adi/irfa  ©iIj    isd-V/ nooa  to 

MM^o   v/u.Lx^Y.  .  (j39nxqooo  osipyeup)   jhiO  ci^eXt^oa  nerij   ^atsXqoq  ©rid- 

-jj)  a/j-nx^)   ©nxq  iio.st     c  (;^X'^i{I  •£)    ^®  ■^^'^  -^^^   ?  ^i^rrxjtrXsT  .p) 

;  (^aonxaer   .__!    ..  '^r^vnoK  bnsz   ,  (arrfoTd-a   .^)    ©nxq  ©d-irfw  ,(s.d\nqi!-r=?T 

2[DoXm9ri  t  ^Z^QAA^y^y-'^yV^,  ^M      '     ^^^-*   ?  -L"H££?i^i;iS  ;?  J_X A^ )   i)00wui^iu 

©d-irlv/  J  (Bn/^xnlsTXY  ainooxnuT,)  tb!)90   I)©i    ^  (8xanej!xsnj3o  js^J^aT) 

-sfo^srf   ,  (Bn::ini'?ti:Y  3T'*rd*30)   nLsacfmoK   .  (^^rr.^qjhcsM   eunivC^'i^)    das 

QlqasL  xo   a©xo©qa   uaiiiXo3i.ioa  hnc    e  L*l.-^i:^5iL^A-i?A'^.  w.Xv;X9^)    -y^iiacf 

•  ^JHE£2^   ^'-^^  -^^^    •  ^£&it££'    xloixcf  J  (lepA) 


The  trees  growing  upon  these  dunes  seem  to  make 
as  rapid  growth  as  upon  the  heavier  soils   in  the  interior. 
Ho  data  as  to  growth  of  trees   in   the  dune   sand  were  ohtained. 
L  After   a  dune  is   thoroughly  held  hy  a  growth  of  for- 

est  trees,    there   is  little  danger  of  its   transformation  to 
an  active  dune,    except  through  agencies  alreadj'^  described. 
The  large  dune  areas  ahout   the  cities  and   towns  could  easily 
"be  made  to  yield  much  timher  a.nd  fuel,  Tsoth  hy  conservative 
management  of  existing  forests  and  "by  plcinting  valuable  spe- 
cies upon  shruh  or  gra.ss-covered  areas  or  where  worthless  for- 
est weeds  now  predominate,      plant  aa  ^«  done  he 

Artificial  fixation  of  Dunes 

iiiiiiS 

By  Planting  of  Grass 

Only  In  a  few  places  along  the  Michigan  shore  have 
attempts  at  artificial  fixation  of  the  shifting  dunes  "been 
made,  and,  for  reasons  to  he  considered  later,  these  attempts 
have  not  succeeded  or  have  heen  only  partially  successful. 
A  few  of  the  coast  cities,  and  especially  those  located  ahout 
the  harhors  at  the  mouths  of  rivers,  have  he  en  compelled,  to 
take  some  action  or  suffer  great  loss,  either  to  the  indus- 
tries  of  the  city  as  a  whole,  or  "by  the  destruction  of  private 
dv/ellings  v/ith  adjacent  gardens  and  fields.  Work  of  reclama- 


tion has  thus  heen  in  progress,  often  for  years,  at  Michigan 

irlaXe.  Kzy 
City,  Indiana,  and  St,  Joseph,  Grand  Haven,  and  Muskegon,  Mich. 
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•  *£ 0.1:1 8 cJ"ni  S'^r.t  r  r  aXxoa  'iaivf:-3^  a^''  '-■  t-i  .hr-'^t  ^v 
•  Jbeniad-cfo  e^iaw  i)jri.aa  an^rl)  ^'.i:  aea'XvT  ,jiil)  o?I 
-TOt  'lo  j:f^woi3  .3  vd"  bled  vMl-gsjoiodi   at   BcuJb  3   -wiflk 

oj'   not^.i^TioVanBid:   ad-i   lo  ie  -••!"-)  sld"jrxl   ai    s'ie^^'t    ^aae-iJ-    d-ae 

•  f)ad'i'ioa9.b  y^qsiLq   aaione^j:)  rl-^jJoirCJ"   d-qsoxs    ^drxux)  dTxd-o.o  n^s 
'^iXxa.Ge  i>I;joo  anwod-   I)n3  a^t&io  eiit   d-jjocT'S  asaija  3fDL'i>  93IJ3I  axfi? 

-©He*  altfiiiJlj^iV  -gnisas^Jiq,  vcf  Jbaa  ad"3a-i0l:  jjaxd-axxe  to  :fn9rtie'^Brmsi 
-'iol  aaalrld-^ov/  a'lailw  io   asa^x.^  i)9i&voo-aa-^f^  'to   cfxni'a  nou;;  aexo 

.a:t^;         :•  .r'l  _     ;"  "   ;-^-'ja\y  j-ao 

av.jjl  tJ'iO'La   nj:i;j,': '0 ':  '   u  i.  ■    ^i^ol.-:    aeoj^l^^   ./^x   .-;    •  ■  "•  '    v;InO 

naed"  HBnsjb  ^rfiJ-'iirCa  er'd-  lo  noid-^xit  I,eiD.c1:.c.t'r:  j  -'>  ai-qnreci-d-.-B 
ad-qinaa-d-3  saer-J    /isj.il  TDatsibianoo   acf  o.t   arroaBet  noJ.    ^bn^    ^aJ^^m 

•  lijlaaacoija  ^zll3iJi3^  '^Ino  naao!'  aYT":  *io  bebeeooua  :>on  eYJ^ri 
ujjocfja  i)aj-.300l  aaofic}'  "^Il.sxoaqaa   I)fi-3    jaaxcl-xo   d-a^ioo  edo   to  Met  A 

oj-   .ballacirnoo   rrsacf  stb^I   ^  aisv.r.i   lo   arl-txroitr  ar'j-   t  ;    aiocfx^rr  erCd" 
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Extensive  eaqperimenta  upon  the  dunes  of  Trance  and 
Germany  Have  shown  that   complete  permanency  of  the  sand  can 
only  he  secured  hy  a  forest  cover.     Hence,   the  ultimate  aim 
in  all  plans  for  artificial  fixation  of  dunes  should  he  the 
securing  of  a  growth  of  forest  trees  wherever  they  can  he 
made  to  grow.     As  along  the  sea  coast  dunes  of  Prance ,   so  here 
with  our  Atlantic  Coast  and  lalce  dunes  there  will  he   a  narrow 
strip  ;Just  hack  of  the  heach  proper,  varying  in  width  from  a 
few  feet  to  s&vera.l  rods  where  trees^  will  not  grow  hecause  of 
exposure   to  salt  spray  and  severe  winds.     The  proper  distance 
from  the  lake  heach  at  which  planting  can  he  done  has  not  yet 
heen  ascertained^ ,  and  can  only  he  found  after  considerahle 
experiment.     The  prohatilities  are,   if   species  can  he  used 
which  will  resist  the  effects  of  severe  winds,    that  planting 
can  he  hegun  just  ah QTpfJiijdi^- water  mark,   as  fresh  water  spray 
is  not  injurious  to  most  trees.     If,i,t  is  necessary  to  leave 
a  narrow  strip  hetween  the  heach  and  the  estahlished  dune, 
tfliis  must  he  held  in  j)lace  hy  a  poverlng  of  grass  or  shruhs. 

As  explained  under  the  discussion  on  the  natural 
fixation  of  dunes,   trees  or  shruhs  can  not  usually  he  planted 
directly,, on  the  drifting  sand,  hut  must  he  preceded  hy   the 
planting  of  grass,  which  holds   the   sand  temporarily  until 
trees  can  he  started...  ,^Shus   there  are  two  distinct  steps   in 
the     v/ork  of  fixation:    (l)   Xemporary  holding  of  sand  hy  plant- 
ing of  grass  or  hy  means  of  inert  materials.      (2)  Planting,  . 
of   shruhs   and  trees  with,.th«^  Ultimate  |d^a  of  ^permanent  .  for- 

est  growth. 
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m^r,  xi^.Tf:^'-'    ^^  *^®  result  of  years  of  grass  planting  on  Cape  Cod, 
It  has  "been  found  that  Jail  planting  generally  "brings  the  "best 

.results.     ITo  definite  data  upon  this   su"bject  was  obtained  upon 
the  Michigan  coast,  "but  as  climatic  conditions  are  not  as   se- 

,jfeire  as  along  the  Atlantic  Coast   there  will  pro"ba"bly  "be  found 

^little  or  no  difference  in  results  "between  falllor  spring  plant- 
ing • 

e    vii3^"&sc     ^^  ^^-^  planting  of  grass  "by   the  city  of  Grand  Haven 
along  its  western  "border,   seeds   of  three  varieties  of  grass 
secured  from  Prance  were  used.     One  of  these  grasses  was  pro"b- 

^ly   the  common  sand- reed  grass,    (AmmophJla  arenaria)    and  an- 
other a  species  of  the  genus  Elymus .     The   grass  did  well  at 
first  and  fonned  dense  mats  of  vegetation  in  scattered  areas 
over   the  dune,  "but  constant  care  was  not  given  s-nd   the  re- 
sults have  "been  unsatisfactory.  "  ^x^-n^.^-i^ 
The  "best  results  can  "be  o"btained,   as  a  rule,  "by  the 
use-  of  healthy  plants  tv/o  or   three  years  old,  rather  than^ftte 
direct  sowing  of  seed.     Unless  the   sand  is   temporarily  quiet 
through  use  of  hrush,   or  some  similar  inert  material,    the      * 
seed  will  generally  "be  either*  covered  too  deep  for  germina- 
tion hy  the  drifting  sand,   or  "be  carried  away  as  the   surfacd 
sand  is  moved  "by   the  winds .                                     -^  ^^^ 

In  the  work  of  transplanting  only  vigorous,  well- 
rooted  plants  should  "be  used.     These  should  not  he  pulled'   ^'^'*' 
from  the  sand,  "but  lifted  with  a  spade,    and  then  care  should 
"be  taken  that  the  roots  do  not  "become  t)00  thoroughly  dried  out. 
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The  larger  "bimchos  can  "be  separated  into   seTeraL   parts ,o 48<Si>5- 
long  as   each  part  has  a  good  supply  of  roots.     In  the  actuaar*- 
planting  of  the  gi'ass,  Tt  l!s^  of  adTantage  for  two  men  to  work 
together.     One,   using  a  spade/ 'o#  Btraight-hladed  shovel,   caon 
make  an  openin^'^ff  the  sand  with  a  few  movements  of  the 
shovel ,""  aiTd  the  second  man,  following  with  the  grass,   sets 
the  plants  and  packs  the   sand  firmly  ahout  the  roots.     It  is 
estimated  that  two  men  can  thus  set  out  from  500   to   600  plants 
per  hour.  ■■k^MS-y--  -:x^  #&5  p.«r  ir..  :^^x^  u. 

It  has  "been  determined,   from  various  experiments 
along  the  coast  of  BurSp§-and  at  Cape  Cod,   that  the  hest  dis-* 
tance  for  setting  "the  plants  is   approximately  20  inches  apart. 
This   is  varied  v/ith  the  re<|iirements  of  the  situation.     On 
very  exposed  slop^ft  it'Mght  he  advantageous  to  plant  closer, 
or,   on  protectsd  p^.aces,   farther  apart.     The  thinner  planting 
allows  greater  area  for  development  of  the  root  system,   and 
thus  increases  the  vigor 'and  growth  of  the  plants.     The  great- 
er do  st  of  thick  planting  Is  only  justified  v/here  necessity   ex'* 
for  such  planting  is  great.     In  Europe  the  plants  areas  are 
usually  protected  for'' the  first  fesTf^Wk  hy  low  wattles   or 
hrush  hedges,    and  they  have  proven  of  such  value  that  plant- 
ings  along  our  own  coast  ©r  lake  shores  7/ould  he  more  success- 
jfti  if  protected  I'ffliiAlaTmys.     These  "brush  hedges   are 
left  on  the  ground  until  Vae  tree  seedlings,  wherever  set  out, 
have  gotten  a  fair  start^.  ^lomg  *a,    it  Is  mt 
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In  writing  of  the  reclamation  of  the  Cape  Cod  sand 
dunes,  Mr.  J*  M.  Westgate  has  the  following  to  say  in  regard 
to   the   00  st  of  planting  there:  tt  Ig  i-al'^i-?,ari   t..& 

"The  cost  Of  planting  depends  upon  the  thickness 
at  which  the  grass  must  "be  set.     On  the  more  exposed  areas 
requiring  thick  setting,   five  men  procuring  sets,   two  team- 
sters, and  eight  planters,  working  nine  hours  per  day,   are 
able  to  cover  an  acre  in  two  days.     With  wages  at  $2  per  day 
the  cost  is  approximately  $65  per  acre.     This   is  with  an     , 
ahundance  of  planting  stock  growing  within  a  mile   of   the  area 
to  he  planted.     The  thickness  of  the  planting  is  responsihle 
for  the  great  expense  of.  the  operation,  hut  the  exposure  of 
the  northern  slopes  to  the  severe  winter  gales  makes   it  proh- 
ahle   that  thinner  planting  would  prove  ineffective,   at  least 
upon  the  most  exposed  areas.     The  expense  is  much  less   on  the 
more  protected  p^reas,  where  the   thinner  planting  suffices, 
and  those  having  the  work  in  charge  state  that  the  219  acres, 
covered  with  grass    (at  Cape  Cod)   have  heen  planted  at  an  aver- 
age cost  of  $50  per  acre;."  hoee.      ihrls  a   13,   ot  cotirs*, 

STo  data  was  ohtained  in  regard  to   the  cost  of  plant- 
ing on  the  shore  dunes  of  Michigan,  hut  as  the  winds  are  of 
less  se^rerity  along  the   lake   shore,    the  planting  of  grass 
would,   without  douht,  he  much  less   expensive  than  at  Cape 
Cod.     Prom  the  liraitad  planting  done  at  Michigan  City,   St. 
Joseph,    and  other  places  along  the  shore,    it  is  estimated 
that  grass  could  he   set  on  these  dunes  at  a  distance  of   20 
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jaaiOB  9X2  arid"   t^rid"   ad" .acta  as^Mo  rd  i^Iiow  arid-  ^nxv^.rl  eaoii'd-   brm 

-riava  fiis  &3  l)ed'n^Xq  naed"  avsri   (I)o0  aqsO  d'B)    aa^^xa  r3-J:w  Mistoo 

"•aioja  laq  Oa§  ^0  d-aoo  agB 
-d"n^Xq  lo  d'aoo  arid-   od*  in.^i^ai  ni  f)anJ:^d-do  asw  p.^sb  oK 

"io  aiB  aJoniv/  arfd*  a^s  d-ucf  ^riBaxrloiM  lo  aanjjJb  scoria  9dt  no  ^at 

aaj5i3  to  ;}nij-nslq  ©iid"    ^aioxia    a:^X   arid"   gnoXa  \;d-lT[aT?!8a  aaaX 

aqjoO  d-B  njsild-  eyianaqx©   aaeX  rtouci  ed"  ^d-cfuoB  d-jJOxld-Xw  ,Mi.row 

•  d-g   ,Yd"i:0  n^^irioiM  d-s  enoi)  snldrtsXq  X»dlmJtX  arid"  inoiT     •I)oO 

Jbad-^iixd-a©  ax  d-x    ,9'xorla  arCd"  ^noXjs  asosXq  larLd-o   ijni^    ^rCqaaoTi 

02   I0  aoxxsd"ai:i)  js  d"j3  aeixul)  aaarld"   no  d-aa   ecT  Mxroo  aa^j^s  :^3di- 
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inches  or  over,   for  from  ^20  to  $30  per  acra.     It  would  "be 
difficult  to  olDtain  along  the  shore  siAff icient  quantities 
6f  grass  for  large  plantings,   hence  it  is  advised  as  most 
economical,   to  estalDlish  small  nurseries  in  protected  places 

and  produce  the  required  plants  from  seed,  which  could  he  oh- 

.    .     »tlPfE).r't.«  ht^.w^  bt^en  ,     .in  thi«  country.   m*A 
tamed  froln  Prance  or  Germany  • 

An  interesting  piece  of  reclamation  work  has  heen 

accomplished  ahout   the  city  water- works  station  at  Muskegon, 

■  r^  -f  thi>   re  81?  1"*"  4     T)r^  s.  H*i*9 

Michigan.     The  pumping  station   and' res  la  en  ce  or  tne  engineer 

were  huilt  on  the  side  of  a  small  dune  sloping  gradually  to- 
Tfrard  the  lake,    and  with  an  area  of  ^ahout  one  and  a  sixth  acres 
The  dune  was  nearly  "b aire  and'  the   sand  was  constantly  moving. 
To  prevent   this  movement,  small  squares  of  fresh  sod  were 
laid  ontt  the   sani,   in  check: er-hoard  formation,   and  firmly 
pressed  down.     By  keying  this  grass  thoroughly  watered,   a 
perfect  covering  of  sod  v/as  soon  formed  and  now  all  danger 
Of   the  shifting  of  the  sand  is  past.     The  sand  encroaching 
upon  the  grounds  from  either  side  is   removed  regularly  hy  a 
itneam  of  water  from  a  fire  hose.     This  method  is,   of  course, 
too  expensive  except  for  yards  or  grounds  of'private  dwell- 
ings or  public  huii^ings  .  ^ 
possto   i'-fit.  The  planting  of  grass   on  the  dunes  ahout  Michigan 

City  will  he' discussed  in  an  appended  paper. 

■iv\r^^-^  oQn^jt^  la.»T-'  *■="'=--- 


■^>jl' 
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ecf  bluQvf  j-l     .910.3  isq  05$  o&  0S$  mo'il:  lol    ,isvo  10  asrloni 

aexd-j.JTtsup  d-nsiioi^^a  aioila  and*   snoXs  nxj3;)-do  0::     ^ ''  otttlb 

;J"aoi[r  a^  X)aaivl)a  al  :^i.  sonaxi   ^a3nld-nj-:Icx  ©ari.sX  lo't  aasig  Ito 

woiBlQ  i>ad- oed-oiq  ni  aai'isaix/n  IXat\a  rfaila'^d'aa   od"   .  Ixiolinonooe 

-cfo  ad"  blsjoo  xfoirCw   ji)9  3a   xnoi'l:  airislt,  haixjjpai  arid-  eoudoici.  baz 

•  "\Cfi3ii;na-D  10  aoxisi'?  mtrtl  bQns:B& 

,riD38  2laxjH  d-.s  noxd-ad-a   a2[io\7-iad-sv/  vd-xo  arli^   d-uocT^  bQdQiLq,mo9t>^ 

leecit-gne  ed&  to  aonaJbiaai  Jbns   noxd-j^d-a  sniqinuq  aiiT     .nagiriaiM 

-od-   yJHsubsir^  ^nxqola   ecasb  Llstxa  j3   xO  aX)xa   arid-  no  d-lxjjd"  ataw 

aaioii  rid-xia  ^  btiB  ano  d-jJocT^  lo  aais  hjs  rld-iw  bits    ^a^I^I  axid"  btB^r 

•  Snivoxa  Y^^n^^anoo  asw  bnaa   arid"  lina  enc^cf  'v^Ei^an  3.3V/  eciL-b  arIT 

aiaw  1)0 a  r£aai'i  to  aaisxrpa  IlBraa  ^  d-n©i:-9voi!r  airld-   i-nSYe-^q  oT 

\;Xinix^  i)ni3   ^nol&sismot  fruaoa -le  sbarfo  ni   ,  inaa   arl^  ddrio  i>iBl 

5   J  X)ai ad- ^w  Y-CrfsJ^ 010 rid-   aaais  airid-  ^nxqaa:^  xS.     .nwoX)  I)©aaeiq 

lagnab  IXs  won  i)n^  i)Siuiol  nooa   aav/  Boa  lo  ^ni^iev 00  j-oaliie:^ 

snxrfojsoiona  bcuBa  arfT     .d-aaq  ax  brma  arid"  lo  anid-^xila  exi»t    1:0 

3  YcT  ^IisIwB8i  Mvonsi   ax  aJbJia  t^dtte  Liott  al>nJJ0is  aild-  noqxr 

,aauj-oo  lo    ,  ai  bor';fQm  airlT     .aaoii  aixl  a  1201'i  lad-r.v  "lo  i--^^.-\u:; 

-Ilawi)  ad^iivliq  lo  aljoijoig  10   ai)i.s\;  10I:  d-qaoxa  avxanaqxe   ood- 

.  a^nxMix/cT  oilcTuq  'xo  a^x 
naaxrIoxM  d-jjod'-s  aanuB  afitd"  no   aa-sis   xO  ^nxd-n^Iq  axlT 

•laqaq  i)aJc)fiaqqs  rtB  fix   ijeaai/oaxi)  acf  Xliw  xilO 
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t3i»y  wer      pjbcation  Toy  Bse  of  Inert  Materials  ^^  ^' 

^gr-;  ■•veering  Con  <  Unlt<&d  3tfi.t»«-  ■ 

Sand  Fences  ^ 

The  fixation  and  reclamation  of  4.unQs  can  jaQver  "be 

satisfactory  or  permanent  iDy  the  use  of  inert  materials  alone. 

Many  attempts  have  heen  made  in  this  country,   and  especially 

along  the  lake  shore,    to  fttop  the  drifting  of  sand  "by   the 

laise  of   sand  fences  or  a  coyering  of  "brush  and  dobris,  "but 

only  temporary  fixation  has  he  en  the  result.     This  has  shown 

conclusively  that  permanency  pf .  th^  dunes  can  only  he  sa^ 

cured  "by  the  planting  of  grasses  or   shruhs   and  the  final  es- 

ta'blishment  of  a  forest  cover,     The  failure  of  the  Per e  Mar- 

quette  Railrpad,   along  the  laJce  shore,   to  fully  protect  their 

tracks  from  the  encroacloment  of  drifting  sand,  hy  use  of  sand 

fences  alone,  has  proven  the  expensiveness  and  final  futility 

*,    th*  &aiJd  ^'  o-^^i  ^  '^^ 

of  such  methods  •  . 

.\fiX(iP^e  -^-.n  ever*     Of  ^ 

Sand  fences,   or  hurdles,   and  brush  fences,  or 
wattles,  have,  however,  an  important  use  in  the  fi;|C(ation  of 
drifting  sand.     Por  centuries  thoy  have  heen  used  in  Europe 
to  huild  up  protective  dunes  and  to  hold  sand  temporarily  un- 
til grasses   and  trees  could  he  started.     It  is  tQir  iiiese  jgixT" 

work  5'    £■     XBMTPrii  :^'*-    WSU     a&  i'sUX  i^'ivliti     *«.**■     -■*»/• 

poses  that  they  will  he  of  the  grra.test  value  in  this  country. 
The  Government,   railroads,  and  private  individuals, 

in  the  sections  where  dunes  occur,  have  eaLpended  large  sums 

.    fend   the  dun^g   woia4   n.  ^ov*a'e<a 

in  the  erexjtion  of  sand  fences,   and  the  fences  have  subse- 
quently heen  huried  without  fulfilling  the  purpose  for  which 
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.©noX^   al3X'S9d-j3ni  d"isnJt  to  qqsj  arid-  ^cf  j-nsnsxmsq  10  ^od-OBtaxd-^a 

\;XI^xo©qa9  Jbfij    ,  cidnxjoo  axrid-   ni  8X).sia  nesa"  avjsri  a^qpsB^:^3  xns^i 

ejdtl'   ^jcT  i)xi3a  I0  ^nid-lxii)  srCd-  qod-a  oj-    ^sioxla  ssfel  ©xfd-  3noX3 

d-jjcf  ^aiideb  bns  deastdi  lo  gnx'xsvoo  iz  10   aeonel:  l)r:(r>a   to  saw 

rwofia  aj5fi  axilT     .crXjjas's   arid-  need*  a^rf  nold'jsxxl  -oi^ioi^sd-  "^Xno 

-8  a  acT  "y;Xno  rtso  aensjb  9  rid-  to  vori^nBimeq  d-BiId-   <;X8Tiai;Xonoo 

-as  Xsnxt  Slid"  l)iis    adsjida   10   aeaa^-i-g  to  anxdrisJEq  sifd-  vd*  Ijeiuo 

-^3ll  si9^  Slid-  to  8ij-'XXj3t  arlT     .isvoo  d-asiot  a  to  d-neimfaiXcfad" 

ixsiid-   d-osdo-iq  ^^X^Jt   oJ-    ^Qioda  82LsX  siid*  ^hoXb    ^ixsoiXljoH  sd-d-Qjjp 

l)ftBa   to  sajj  xd  5-bniia  gnxd-txif)  to  d-nei.^-DjJione  9ild-  ijo'it  aisfo^td" 

^id-JtXxdjjt  Xsnxt  ixi^  aesnavxanaqx©  Qild-  nsvo'xq  asri   ^ertoXjs  a&onet 

« aJborfd-em  rbua   to 

10   ^  asonet  liajj^cT  bnsi    ^aeXinurL  "xo    ^aaonat  bnsS 

to  noxd*j3Xxt  8r{d-  ni  eau  drtsd-ioqiiix  as   , -ic  va v/orf  ^avBif  ,  aeXd^ d*^vr 

aqoiuS  nx  Ijeau  nascf  evBd  v^erid-  adx-jiud-neo  lo'O:     .iDriBa  gnxd-tiif) 

-nJJ  YXxiisioqinsd-   J)riga  l)ioji  od*  bns  aonsJb  ©vxd-osdo'xq  vvjir  blind  o& 

-luq  saexid-  lot  ax  dl     . fxed-Xisd- a  scf  JoXjjoo  aoeid"  Bn     asaasis  Xxd" 

•  \ri^nj^oo   axxid-  nx  sjjX^v  d- add- ^8 13  edJ  to  ecf  XX Jew  verCd*  d-xjKd-  aeaoq 

^aXswJbxvxJbnx  di'iJTi'xq  i)nw3   ^af^BO'xXxjsri    , d-nSLiri'^ce to-O  e^lT 

anna  ag^iisX  ^sMeqx©  8vsr£  ^'•iuooo   aQnnb  e'xariv/  anoxd-osa  Siid"  nil 

-aacfua  s-VBii  aeonat  srCd-  bn^   ^  aeons t  bnsa  to  noxdaais  arfd-  ni 

x£oxi{w  'lot  8aoqiJjq  axCd-  ^niXXitXxrt  d-jjorCd-iw  bet-^nd  need  YJ^d-nax/p 
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they  were  intended.     This  has  "been  Tvell  illustrated  at  Grand 
Haven,   v;here  the  Engineering  Corps  of   the  United  States  Army 
has  Touilt  very  extensive  ranges  of  fences.     These  fences 
were  placed  on  the  large  dune  area  south  of  the  harbor,   to 
prevent  sand  from  "being  "blown  into  the  Grand  River,  where  it 
is  quickly  caarried  to   the  entrance  of  the  har'bor  and  deposit- 
ed as  "bars  which  seriously  interfere  with  navigation.     A"bout 
1890,   over  a  mile  and  a  half    (48&  rods)    of  v/ooden  fencejs  were 
constructed  and  placed  on  the  dunes.     They  were  "built  of 
hea-vy  tim'bers  in  the  form  of  the  letter  A,    and  were  12  feet 
high.     Being  heavy   enough  and._wide  enough  at,  the  "base,   th.§y 
remained  in  p^-ace  without  the  Use  of  stakes  or  "braces.     Por 
the  first  season  the  sand  was   effectually  held  "by  these  lines 
of  fence,  hut   soon  they  were  entirely  covered  and  as  nothing 
farther  was  done,    the  sand  moved  over  them  and  into   the  river 
with  as  much  damage  as  ever.     Often  after  the  fences  \Yere  en- 
tirely covered  the  wind  wovad  act  in  its  old  direction,  having 
"been  influenced  "by  the  fence  while  it  was  above  the  surface, 
and  this   change  would  cause  the  uncovering  and  often  the  under- 
mining  of  the  f enca  with  its  complete  "breaking  to  pieces. 
This  work  was  done   at  a  large   expense  and  conditions  are  nov/ 
worse  than  "before.     If  immediately  upon  erection  of  the  fences, 
the  planting  of  grass  and  shrubs  had  been  begun ^    the3^  would 
have  served  their  purpose  and  the  dunes  would  now  be  covered 
by  a  permanent  vegetation.  '^^  ^  '^^  <^ 
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biLBiD  ia  bii&iifaulLl  ILi^u!  ns9  f  aiid  all's     .bebcfdd^rix  a-^e^i  "^arld- 

\;iiiiA  st9&3&B  xjyoxxiU  arlj-    io   a^ToO  ^ni-.-^iasnisna  arid-   yi9ri!«7    ,navj3H 

seofisl:  aaeiiT     .aaonel  'io  aean^i  aTianed-xs  v^tav  .tlixjcr  aaif 

od-    ^'tO(tisK  Qi[&  to  d&isoa  .S9X3   sraib  e^iBl   arid-   no   baoislq  atew 

'It  aiaif//   ^layiE  i)fiBi-D  arU   odrii  frv/old'  ^nia-i  111011  bn.yd  .JriaTaiq 

-d-iaoqajc)  bn^s   •looTi^.a  alo    xO  aon.'Sij'ne  ar&    ot  b^'niAO  Yjlsfoiup  ai 

.t.rjocfA     .  riv:) ;:  I  i^xVBn  rH'X;/  aialnad-ni:  ',cXa--^oJ:iaa  r.^...    ^•_    .    ...  be 

aiaw  aao^ntal  nei)00\7  "io    {abo^  53^)    ':tl.3rl  .^^  x)fts  alxii[  s  laro   .  OQSI 

"io  cHJtJJcT  3'id\v  ^^arlT     .  aanui)  aifd-  no  bao^Iq  Bna  I»t»*o.cnd-anoo 

&eet  21  aiavr  ijn.G    ^A  ^i^j:^iil  3ii&  "io  lho'I:  arf.t  ni   anadjax.t    ''^'•.v^-r 

^arfd-    jaaJ3cf  arid-  d*  3  rl^uona   abxv/  bna  xi^-^jona   '^.sarE  sniaEC     •-i^xil 

lo'i     •  aap.eicT  10  aaiD^d'a  Io  aay  aifd*  d-trorftjfcv/  aoiS^q  cfi  ijantsfiiai 

asnxX  aao^-^-    ^d"  '^lerf  \:J:i^j;.7oe'il:a   ax./  Bu  ,^   ^rZ.t   ^roasaa  tat  it  a-Cd- 

gnifid-on  a,:a  aas  .i)aiayoo    v^yixtna   aiav;  x^^^  nooa   d-i/cf  ,aoixe'i  "io 

laTii  arid-   oc^^j:  x)as  naifd-  tevo  ^avo.^a  .bn:3a  a.c{d-    ^enob  qbw  t-jd&iBt 

-na  a'law  aaonal  arid-  'lad-lio  nad-^O     ♦isya  ai  agisiit'Si)  xfoJJH  a.8  n-tJtvy 

aciivsif  ,noxd-oaii.b  bio   ad*i   ni  ^oa  bXrjow  bniv/  arCd*  baievoo  Y.Ia-ttd' 

^ao^liiJa   aiid"  avocfe   a.s>flr  &l   ^Ixr[w  aona't  a.r{d-  vcf  beonaul'ini  neacf 

"■ixibciu  arid"  nad-'io  ba^i  gniiavoonu  arid-  aa;j^o  M.^xOvv  d3nj:jrio   airld"  bna 

•  aaoaiq  od"  ^nisl-^aicf  ad-alqxnoo  a<i"x  ri'^l\7  aona'i  arfd-   "io   s-fT^cnini 

won  aii3   ano.cd'lbrf  00   bm   aanaqxa    a^isl    ;j   t,-:   ono Jb  a.^//  :I-iov/  alrIT 

jaaona't  arid*   "io  noid-osia  noqu  \:Xaj3i:ibe.riiiix   11      .a-ioxsa  nsrld"   aarxo^/ 

bl.aovf  verld-    ^njJsacf  rraarf  bsri  acfinila  bn^  aa^n^  Io  anidriBlq  arld- 

ba-iavoo  aa   .von  blJJO;/  nBViSJb  arid"  brti   a^ioex^f^:  'ixarld-   bar^ca^   er^d 

•  noxd-.3d-agav  .j-naxi-siina^.         .1 
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Another  exemple   of  the  attempt  to  use  said  fences  for 
the  permanent  fixation  of  shifting  sand,  which,  has  heen  follow- 
ed hy  almost  complete  failure,   is   that  of   the  Pere  Marquette 
Bailroad  at  Uev/  Buffalo   and  St.  Joseph  ani   to  some  extent  be- 
tween these  two  plEices .     At  St.  Joseph,   as   early  as  1872,   the 
railroad  "built  several  hundred,     yards  of  sand  fences  to  pro- 
tect their  tracks.     As  the  fences  v/ere  covered  v/ith  sand,  new 
ones  were  huilt  ahove   them  ajad  additions  made  on  either  side 
as  the  dunes  spread  over  larger  areas.     Hende,  with  repairs 
and  the  addition  of  new  fences,    the  cost  to  the  present  time 
has  heen  very  large.     Besides   this,   the  fences  have  not  held 
all  of  the  sand,   and  small  amounts   are  drifting  onto  the 
tracks  constantly,  which  requires  continual  shovelling  and 
shipping  away.     Por  a  very  small  per  cent  of  the  total  cost 
to   the  railroad  for  fence  materials   and  lahor  since,  the.  work 
hegan  in  1872  all  of   the  dunes  along  their  tracks   could  have 
"been  planted  to  gra,ss  and  now  have  heen  covered  with  a  forest 
grx)wth  large  enough  for  fence  posts  and  ties^UiOi  u^  rt^'lia^ 

At  Hew  Buffalo  the  railroad  has  used  worn-out  ties^ 
as  sand  fences  "by   simply  digging  a  shallow  ditch  and  placing  ■' 
the  ties  on  end.     These  fences  were  successful  in  holding  the 
sand  until  entirely  covered  and  the  small  dune  v/hich  they  had    .?: 
formed  there  held  the  sand   somewhat,  "but  now   the  dune  hs,s  "been  ** 
huilt  up   and   sand  "blows  directly  onto  the  tracks  aa  "before. 
This  kind   of  a  fence  coiad  have  "been  used  for  a  long  period 
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lot  aaonet  bma  qqsj  o&  d- c£msj i^;t .j  &di  to  8lqiiiBX&  i9i£*oriA 
-vTOrrot  noacT  a^rf   dbxrfw  ,l)n.53a  sTtid-tx/fa   to  nol^axllc  i-nanscndq  arfcJ- 
©cl-J-eJurp^BM  ai©*!  silj-    x'O  d-iiild-   at   , a'tuliiit  yd-alqnoo  d'aoiri£.G  ^cf  b9 
-scT  ^nsd-xs   smoa  od-   Ihb  dqsaoZ  .^B  bs:iJz   olMy.1sjE  'neli  &3  hr.O'ilt.^ 

- '  -o^cT  OS  dsonel  i)n;.ia  to  ahi-sv  :!,i)aiJjm;f{  Ib^6T8  3  cM-twd  ijso'iIij3"x 

«v8n   jJbri^a  r{d"i:>7  l)9i6voo   !:ri9v/  asonat  edt   aA     .  ajToBi.t  i-carld-   d-^ed- 

9i)xa  *£axfd'i8  no  ah.sm  ario.td'i:f)f)[f5  bn^  inairij"   avocfis  d'lxjjcf  818.7  aSsHO 

a^lj^qei  fij-Jt?;   ,9onsH     •  aasia  teai^I  -ia-g^o  lya^^qa   asniLfB  arfj*"  aB 

ecrxJ-  J-naa»iq  srCd-  oJ-  oaoo  acW    jaaortst  v/en  to   rr") i.T i fjixG  arid-  .bna 

M0r[  d*on  svsil  a^oaet  sdd-    ^aiiid-   a8l)i:a8a     •ag'xsX  "^c^sr  risscf  aail 

drfJ-  od-no  jjnid't/:'^..  /nxJOKis  IlJSina  brm   <  .bri^a  aiid*   to  IXs 

bn^  ^nxi'ISYOrla  I.^Jirnxd-noo  aB-iirjpai  rloxriv/   ^  vlt -^  -t ->'•■  ^-^   -:-•■■'■> -id- 

d-aoo  iBtod"   odd*  to  d-nso  'laq  Ila^ia   ^CaQV  b  to'?C     .  \ci3W^4  ^Xii.ixrfa 

if'iow  dnd-  eonxa  lorfjsi  i)fi53   al.3.r.'£8d'3iii  aonst  '^ot  brjO'tlisi  dxiJ*   od" 

8T3ji  MjOo    ■^"■orx.t   txsiiu   3noI.3  aon-y^  arid"   to  .".' •   ^^T'-j*  -i  na^scT 

d'ae-xot  j3  ifd'xw  Ls'istoo  nsau  la  i)fii3  aa^^t^  oj   xjadnslq  r®ecf 

•  aaxd-  f)r:  sonst  -lOt  il^iJOxis  e^t^l  lid-viron^ 

aaxd-  d-.vo-niow  Jbea;;  .i.-'   ')  :oiIX3i   arft  oI^^ttx/SE  v/aK  d^A 

anxoslq  x)ns  rEod-Jti)  joJ:i  ^nx^sij!)  vlqxaxa   vcT  aaonet  ijfisa   qb 

drld"  ani-bloii  ni  Ijjtaasoo.cja  e-isv/  aaoaet  saarlT     ..bna  no  aaid"  srfd* 

bad  x^dS  doidw  emsb  ILdxisa   aid-  ba.z  bo'^ievoo   'cXaiid-na  ll^^^^saQ 

n© t cf^.^^  sniJi!)  arid  . /.,;:rrv78j[iioa   .on^ia   3dS  bled  aidiid"   X)8X{iiot 

•  81  Ota d  as   a^IOv^id*  arid-   odrxo  nib   av/old  In 3 a   Jbo3    q.c;  d-Ixircf 

jjoxiaq  3noX  3  -lot  ^aaij  naacf  yVcixi  JdIwOo  sonet  .-3  to   toe:!  $^ix£!^ 
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of  time  "by  merely  lifting  the   ties  upward  with  a  lever,   &b 
they  hec&xfie  covered.     In  Europe,  planks  are  used  in  a  similar 
way  for  the  f  o  mat  ioii^' or  Carrier  dunes, 'ahS  are  pzried  upward 
v^ith  levers   as  the  sand   rises  over   themi^'""*^*    ^'* 

At  liTuskegon,   a  sand  fence  with  a  hood  to   the  wind- 
ward has  heen  used.     A  6- inch  "board  was  fastened  alongrthe 
top  of  the  fence,    forming  a  hood  facing  the  wind.     The  inten- 
tion was   to   turn  the  wind  current  hack^ard  and  downward  as 
its  force  csire  against  the  fence,    and  prevent   it  from  lifting 
the    sand  over.     The  extra  eocpense   of   the  hood  has  not  heen 
justified  loy  results,    as  the  ordinary  fence  seems  to  he  just 
as  effective  in   stopping  the  sand. 

Hot  only  along  the  lake  shore,  hut  on  the  Atlantic 
Coast  in  places  and  along  the  Colicribia  River  in  Washington  and 
Oregon,    these  sand  fences  have  heen  used  for  the  protection 
of ^railroad  tracks   and  other  property .     The   conclusion  from 
their  use^ls  inva-rlahly  that  they   are  of  great  V8j.ue  in  hold- 
ing the  moving  sand  tempora-rily,  hut  they  cannot  he  relied 
upon  to  give  permanent  results.     Their  principal  value,    then, 
in  sand  reclamation  work  is  to  hbld  tie  sand  in  a  quiet  state 
until  grasses   and  forestgrowth  can  he   started.^  ""  "'  '   -  -     •" - 

In  a  few  places  they  have  he  en  of   value  in  deflecting 
the  Vvlnd  currents  so   8.b  to    cause  sand  tbi^^' carried  in  a  d'iff  ep- 
ent  course  from  what   it  would  have  taken  if  left  to   itself. 
Thus   in  several  instances  small  dimes  have  heen  entirely 
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as    ,i6V9l  Si  d&ii7  ;n  v./r:rr  g^Jtit    ^di^  ^nt^tll  YXsiem  "sCcT  9irri:.t  "to 

isXtniia  b  nJ:  bQats  e*ts  a-Arui£q   jaqo*^jjS[  nl      •3oi8VOo  aM»503cr  ^orid" 

fjiswqjj  i)dc-^q  qib  bviM   ^aQnsJb  •la.ttxscf  io   noid-'smo'J:  9rCd-  lot  ''^sW 

srCi-  gnolB  iDsnej-a.'sl:  ajr^^r  MaocT  rfoni:-6  A     .  .oetiu  nascT  asid  insw 

-nad-nx  arIT     .i)niw  9r{d-  anio^'i  i300.d:  j3  ^rtiimol:    ^sonsj'i  a.IJ-    xo   qo* 

as  Jbi*}wrxvyo^  jofiB  i)iJ37Di:oj3cf  d-naiiuo  x)ni:w  edi  niL  cibw  naid" 

^nict-liJ:!  motl  &x.   tnav&iq  i)n3    ^Done'l:  9r[J-  .tafxi:.'333  oiciao  eo'io'i  ad-i 

noaa   .ton  a^.rC  X)OorI  ario"    xO   ^<^x^^-^_^^  .:...j.ve   oxiT      ."loyo   I)ns3    srld" 

d-ajjt  9^  0^   aiiieaa  aone'i   ■/^.ontibio  arid-  a.s    ^ad-Iuaai  ^^cf  beitt&asjl 

*  bnr^Q  er&   3ni:qqod"a    ni:  avxJ-oQjils   a^ 

oiid'nsId'A  arid-  no  dud  ,9iO:ic,   o;^..jx    j.^u'    ^nol.s  vino  d"oTI 

Mb  riod-^nxiiasW  nt  'xaviH  jsicfiajJloO  aiid-   ^nolis  m.;3   aaoisXq  ni:  d-a^oD 

noxcJ-oo.toiq  erCd"  lot  JbaaJJ  nsscf  sv^rf  asonol:   Jbnsa   aasrCd-    ^rro^siO 

mo'i'i  nu.I.cjijionoo   9f£T     .  \:.'iy-o-,  _.    jviijo  .ofiji   a^fosid"  b^-j-ilh-^-i    xo 

■•Mori  ni  aulav  d-^seig  'ic  -^erCd-  d-jsrld*  '^Idaiti.svrxi   ai:  ©au  'tisiid" 

.beilBi  9d"  d-onnj3o  -^^erld"  d-jJcT   jVirxstocimad"  bn^aa  -^.ni: vorii  0.        ^    •!; 

^narid"    ^^uLsy  iB^ilont  *-^-^IT     •  3JiiJa9-i   d-nartsiriaq  syx;^   od*  noqjj 

ed'ad'a   '^i^sjj,,  t  .oriaa  S-dt  filorl  od"  at  iliow  not^.QmsLoQ'i  bnjia  at 

•  i)ad^ad-a   ad*  nso  rrd-wori^  d-aeio'i  Jjm    393^313  Ixtni/ 

^ni&oeVteb  nx   auL^^v    lO  naacf  evsri  x;aiid-   asoslq  wa"!  J3  ol 

fia'itxi)  ijar.TiiSO   ad"  od^  bruia  aaifjso    od-  a/s   oa   adrieiiuo  f)ni:.7  arid" 

•  tic  -,....    od-  d-'tal  1:1  na^Cj^d-  aTs/i  i)I>jov;  d-i   d-.3r£Y;  moil  t^a'ii/oo  d-ne 

^£©ii:d-n©  neacf  av^rl  aarujJb  Xlsma  aaonsd-ani  I^'isTSa    ax   aurlT 
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cleaned  away  "by  concentration  of  the  force  of  the  wind  "be- 
tweean  or  under  fences  and   the  areas  kept  clear  of  sand.     YThat 
can  "be  accompaLished  in  the  di sseiiiinati on ;^pjr,  formation  of 
dunes,  "by  using  the  sand  fence  as  a  deflector  of  wind  cur- 
rents is  not  fully  understood^  >.r.,-i,     4*  .  -.  «^,. 

The  sand  fence  is  also  often  used  to  "build  up  "barrier 
or  protective  dunes  for  different  purposes.     This  v/ill  be  dis- 
cussed later ,  at  some  length. 

Use  of  Brush,   Soil  or  Pehris  •        ^ 

tkrov 

Other  inert  materials,    such  as  "brush  and  soil  or 

debris,   are  sometimes  used   to  hold  shifting  sand.     But  as  with 

fences,    the  fixation  by   these  matei'ieils   is  entirely  ten^jora-ir, 

although  if  put  on  in  sufficient  quantities,    they  may  ho4.d  small 

much 
areas  of   sand^longer  than  fences.     They  also  aid  greatly  in 

the  natura,l  fixation  by  vegetation,  because  of   the  humus  v.hich 
they  add  to   the   sand.  .^   R\i<ir   tT'^^^i-.   -,-.   ty  ^^^  r'vr-r>-'-\  i^i-'i^*. t 

On  the  dunes  along  the  coast  of  Prance,  brush  has 
been  used  for  many  years  in  the   temporarj^  fixation  of  sand, 
v/hile   the  seeds   of  grasses,    shrubs   &nd  trees  planted  throi^ 
it  have  been  germinating  and   starting.     It  is  laid  on  continu- 
ously over  the  surface  or  in  broa,d  rows  or  sque^.res  .     Ejcperi- 
ments  have  shown  th^  ^.p^tj^UQUs, covering,    even  though 
scattered  and  open,   gives  better  results   than  the  system  of 
rows  or  squares.     The  brush  is  laid  on  v;hen  in  leaf,   as  the 
leaves  meXe   the   covering  moj::e  effective  and  also   add  fertility 
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-8cr  b:it:f  arid-   1o  aonol:  Qd&  lo  not&st^nsonoo  ^cT  -^ws  bory^eLo 

&^d}ff     •basa  to  T:,;it?lo  .tt^eiC  a.saiB  axlci'   toB  aaonsl  -wbriss  to  nfif^n& 

lo  ■.w.,....:rio'i  10  noi:.tj5nrru9t?,aif)  arid-  ni  I^ertaiXqaooo.i   8<f  asa 

-ijjo  I)nJ:v/  ^0  'loci  oalxvi)  rj   .iJ3  ,   ailc)-  ^nia/j  ^cT  t3&x«Ji) 

.i)Ood-a-iQi)nu  ^^Ilirl  J"on  al  q^hqi 
le.tTXiu   .ijj'  Mxucf  oi-  l)aaiJ  ned^'io  oal.'^j  ax   son©'-:  i)fLia   siCT 
-axi)  acf  ILl'^i  axxiT     .aaao  .  i;l:.cl)  'xol:  aQtiJJb  aTXiJ'oad-O'xq  "xo 

.ituSnsI  emoa  0.3  ,  lad^isl   JisaaxfD 

^ll'l^^  .\l.^i^?  ,ci¥;1^  '^^^^  ^'^^ 

10  I-fcoa  briB  fCax/id'  ao3  rloua    jal-ui'it'd-iii.:  .t-xonf.  ledd-O 

f£c>-xv/  a.fj   juff     .boiid  j^nxcr'txrla   .olorl  oj   i)e»afj   aanixd-eirioa  a'XB    ,  ii.t'-aQl) 

j^siocgasi*   '^la'ixj-ne  ax   alBrioj-jsia  aasxio-    \:cr  rioi:J-i:ixi:'t  &df    jcison©! 

IljsiTia  .b^lOii:  v^ii  x^^'-'^    ^ayxJ'ijrL^jJp  -tnaio  xl'lua   nx  no   o'sq  Xt   riguorfJ'Ls 

nx    \:Xii*/36i3  bis   o..; /; -:     :c;>riT      •  aaoria'i  riB:"-   ':     -iux.^bn^d    "io   aaeis 

x£oxr£v/  aiJxauff  arid-   to   aai/.ioacf  jH  /  -A'i  fijJtJ-^xxt  iB^ixri-^n  exid' 

•  bimvi   arid-   oJ"   f)l) -s    '^artt 

a^d  flajJi^J   jaonj3i'?[  to   d-a.BOo  Qdd-  3110!::;  aaifi/.o  aiid-  nO 

,i)nj3a  to  nox;J'.^3Xxt  "^liaioqmacJ-   arid-  nx  a'ii3a\^  *:nj3ci  -^iot  fjaau  neecf 

r^joirld"  £>eaTmIq  aya^id-   i).a3   acfuixia    ^aaai^-/^      -:v    a^aa  eKd-    aliilw 

-unxd-noo  no  MsI  ai   d"!      .  "     :  gnxd-jinxXiTiaa  naacf  avjaxl  ^J: 

-x'isqxS     .  aaisupa  '^0   av/o*!  bso^cf  nx   10  ©ost'XJJ'a  axid-  "isvo    v:Iayo 

rl^jjofid"  a6Ta    ^Bni'ieiroo  ai. -,.^-.-d-noo  .3  d"j3rld'   nwoila   avacf  ad^narfi 

to  juad'ava  9-^^   rxG_id*   ad'X'/aa'i  'i6.J-tacf  asTX'3    ^naqo  ^.3  jja'iad-j'jsoa 

erid*  ae    ^  tsaX  nx   nad^^r  no  bisS.  'jJtd  erfT     ,  aai3Jjpa  to  av/ot 

\{d-xix.tiat  f)-b.3   oal  .    ....   aTxd-ostta  eiOiii  amrxsvoo   arid-   a^L^in  aarsel 
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to  the  sandy  soil,     Medivmi- sized  or  small  pieces  of  "brush  are 
used  and  laid  with   the  length  to  the  wind.     A  few  shovels 
full  of  Sana  are  thrown  on.to,.t3a.e  "brush  here  and  there  to  prii- 
vent  movement  "by  the  wind.     If  a  light  layer  of  old  soil  or 
manure    can  he  thrown  onto  the  hrush,   it  makes  a  very  permanent 
covering   and  hastens   the  formation  of  a  soil  which  will  quick- 
ly induce  a  natural  growth  of  herhs   and  shruhs  hy  in- seeding 
from  Bu rro;«id in g  vegetation  .      ,  .    .  

"i 

r*dn.;%«  of  ^Js^iWf^fttP?^'^^^^^^  ^^^  "^^^^  ^^®^  quite  extensively 
for  the  protection   of  roadv/ays   through  the  sands  and.  for  such 
very   exposed  areas  as  "blow-outs  and  the  "bare  tops  of  active^ 
dunes.     It  has  "been  foimd  here  that  the  cost   of  covering  with 
"brush  is  approxim^.tely  $25  per  acre. 

The  application  of  "brush  alone  seldom  gives  satis- 
factory  results,  so  that  seeds  of  grasses  or  trees  should  "be 
sown  over  the  "brush- covered  areas  to  hasten  the  incaaing  of 
v^etation*  If  the  seed  of  such  trees  as  the  common  locust, 
tree  of  Heaven,  red  and  Mack  oaks,  Scotch  sjid  white  pine, 
heech,  hasswood  and  hackherry  were  planted  through  the  hrush 
laiey  would  pro'bahly  germinate  and  make  a  good  growth. 

The  holding  of   sand  "b3^  covering  with  old  soil, 
cinders,  manure,    sawdust   and  de'bris  of  various  sorts,  has  "been 
practiced  "both  on  the  Atlantic  ceast  and  along  the  Michigan 
shore  w^ith  more  or  less  success.     Because  of  the   expense,   it 
has  onlj'  heen  done  on  limited  areas  v;here   the  necessity  for 
fixation  of    the  sand  is  grea-t.  ,,..... i  ^-^ 
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&ia  rCoxjicf   to   aeoeiq  IL^  benla-^  -nrlbQ^l     .IJboa  vf>r£Ba  eKi"   oi 

alQYO:  c    ..s,  ^  A.     ,  jb.  .^  j^nol   ..  bea^J 

-eiq  ocJ"  eiQrfi-  bm^   tJiarf  rCcju'^Q   briv)*   ocirio  ffvfoiri^   ^^^i  mr.'d    to  LXsst 

'^o  lloe.  b£o  to  iQX^l  drC^xI  .:;   11     .i)njfcw  9jr{j  ie.ruoevorri  j-fter 

-2loix;p  IIi:v7  dohiw  lioa  i8  ^o  noij-iaiino'i  srfd-   ansJ-aBrC  Brti   anxiSYOo 

.  no j. J  .JO  ^^ -^av  ^nibiv^o'ii ..;.-,  -.^'il: 

-i^avxanecJ-xs   ad-iup  ^eaJJ  nsacf  aisrt  rfau-icf   ,6oO  Qq^O  d-A 

riojja  ^:ot  .otid   a-briaa   srld"  rlgjjoirld-   3Y;3Vv'fx30i   "^o    rioxtoe.+  oic-:  arC.t   lo*! 

sviiJO^    xO   aqoJ  '3"i;3a   arid"  Ins   ad'^JO-YgiQ'  cs  :   G;di:^'ij3  haaoc^i'C^    Y*isv 

rSMw  snxiavoo  lo   ct-aoo  arid*  \ti3rCd-   aiart  Lncjo'l  naacf  a.srl  il     *a&msb 

•  e'xo.g  laq  clSo  Yle,t  Gitrixoiqq.'s   ax   dasJid 

-a  id's  a  aavia  aol)l9  3  anulB  rlajj^cf  'io  ri0x.Tji0xXqci:.3  axiT 

9cf  bJj/orTa  aaaid"  10   aaaaais  to   abeea  ^^dJ  oa    jad-Iuaat  x'^o^oat 

•lo  >  ^^   arlLO-  rraua.sri  oj-   asaTEs  ha-xsTOo-flaJJicf  arid'  lavo  nwoa 

,d-aiJooI  noifmioo  arl:^  ::3a1c^  rioua  "io  i)a9a  arfd-  11      .noid-isd-aaov 

,arri:q  ad-M''/r  fena  rlo^ooS    ^a^so  :ioJ3ll  i)n3  £)9i   ^ciaTsaH  "io  aaivt" 

rfai/'xd  arCJ-  rj^gv^-v' .badrnlq  t^^-ifj.;  — x-xacf.iforj.H:  btm  booiraaQdi  ^doeQ(f 

.ild-wais  i)003  ^  aiLsi^i  i)xij3  aoBniiinas  ^,!:I(teaoiti  Mirovv  Y;arfd" 
.I.(:oa   /)Io  rlchiw  gnx'ieyoo  ^^cf  ijnjsa   "io  iignibXorl  arO? 

naaif  .  -   ^......•...v  "io   d.'ii'i'ji)  ij... .-..-.u    ^a-iUrf^^n-'  ^3i9i)ni:o 

n.s3i:ribxii:  axIcJ-  ^noI.-i  b[iM  ^asi.oo  oxJ-osItA  arid"  no  rfd-ocf  Jbaoid-oBTtq 

d*i:    jSarteoxe   edict   to  3axjj3oaa     .  aaaooJU'a   aaal  "xo  a-^on  K.txv;  HtorCa 

lot   ■^.jx,.i^^^:j^u  .^   '^J    a-is'      -  •^^"n   I)9-l-{::LiI  no   ?  -^-^^     ....    0   ai3jr£ 

•  ^"3913  ax  I)nBd  ofit    to  noxvt.jxil: 


Kt  an  e^rly  ^date,   the  sand  of  an  entire  dune  at  Pro- 
vincetown,  Ifessachusetts,  was   shipped  to  Boston  for  "building 
and  other  purposes,   and  the  returning  ships  "brought  loads  oi" 
old  soil  for  use  in  holding %an# ";^rid  "fomiing  soil  ahout  the 
houses  and  in  the  cemetery.  -i**: 

In  the   city  park  at  Michigan  City,   Indiana,  manure ^^ 
and  cinders  hare  "been  used  with  mucH  success  to  prevent  the 
drifting  of  sand  onto  the  main  "boulevard,  which  runs  "between 
ridges  of  old  dunes  .     ITot  only  has  the  sand  "been  held  by  the 
application"  OT  cinders  and  manure,"  "but   the  covering  hy  a 
growth  of  natural  vegetation  ha^s  "been  grea.tly  hastened.     Gin- 
ders  have  proven  much  more  valua"ble  than  manure,   though  the 
feirtilizing  effect  is,   of '  course,  very  much  less.     Manure 
dries  out  quickly  and  unless  weighted  down  "by  sand  is  rapidly 
"blown  away,  hence  this  fact,  with  the  ease  with  v/hich  it 
hums,  ma$ces*lt  en  unrelia"ble  covering.     If  sand  is  held  with 
straw,  manure,   sawdust,   or  like  inflairimahle  materials,   a 
match  thrown  down  "by  a  careless  smoker  might  cause  the  un- 
covering  of  large  areas  v/hich  had  "been  covered  at  mu'di^ex- 
y  en  s  e  • 

Old  "bark  from  the  peeling  of  posts,    ties,  and  tele- 
graph  and  telephone  poles  has  heen  used  with  success,  though 
only  locally  "because  of  the  supply. 

At  Indiana  Harhor,   a  summer  resort  a  few  miles  east 

Of  Chicago,   large  areas   of  low  dunes  along  the  shore  have 
heen  reclaimed  "by  covering  with  a  thin  Isiyer  of  manure,    and 


-16- 


-01^  ■-.   ...  .jciQ  n.3  to   brma   ©.--"d-    ^...r::o  "J.":iQ  iuz  d:A 

3ni:i)Ii:jj'i  'iol  no^aO'3;  oj-  bQ^i^ii^La   a^w  ^ad'cl'^aiJrlO'iaa.'sI.I   jHWOd-sonir 

to  absioL  drlsf/oicT  aqtria  antnifjtat  a.rij-   F)n..3   ,39 a  '-'o'o   .bn/3 

0^rf    +<-ocf^  liOri         .   'lOi   Lj;...-.   .:;.., q  ^nxMo;"!  r£   9..    iv,.  lio 3   blo 

•  ^©d'einso  9n  -on3  a-aax/orC 

9.'-':    "■';—  ;  -  --^  ■■   -'V'"  ^'j-xw  f)a3i;  nQdd  sv.id  aioX)nJ:o  i^xia 

neswjacT  emit  rloxxlv/  ^m.svaXwod"  a  ism  arid"  od*no  bn^a  'io  sn-tc)''i^il) 

9.d:d-   A^cf  bled  naacf  i)mi3   arid'  Arf  v.Lr:o   toK     .  asmrf)   Mo  to   aerb-^i 

s  v(f  3r:xi9TOo   od^    J-jjcT   ^yii^niia  hai   3iai)rLi:o    ^o  luxo  iJXiv^tihi 

-nJfcC     ..banetasrC  "V^sJ*s9is  n^ed  aaf{  noxj-Bd-assT  I;3i.!jvt  rv/*n3 

.  laal  rlo/jn  "rxsY  jSatJJOo    xO    ,ai  cros'ile   ^n.csxlitie'i 

Xlbt^is'i  Qt  baaz  x^  n\70b  be^^d'sle-'rt  aaeLnsj  bns  ^l3£oiijp  d-.^o   aelib 

&L  dcix:v^r  d&.t'^f  9  3139   ed&  dJl\7   ^io-.l  3id&   ^onod   ^v^iws  nwalcf 

riNJ'Jfcv/  bled  ax  ijri-.a  'itl     .^ni'iSYOo  ala^ils'iiur  ru  3-x   39::Iarfr  ^  aniucf 
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old  soil  and  then  planting  shriib"bery  ejid  whit^  poplar.     Seed 
of  red  clover  was  also    sOY/n  on  the  manured  portions,   and  it 
caught  aid  grew  exceedingly  well  the  first  year.     This  comToin- 
ation  of   a  soil  covering  of  old  soil  or  d,e4)r|.6.^  a^^  planting 
of  shrubs  and   trees,   though  expensive,  "brings  very  rapid  and 
penne-nent  results  and   can  well  "be  us^  ahout  private  residences 
and  on  the  grounds  of  puhlic  "buildings,^  ai^d^sj,jjpeF  resorts . 

Planting  of  ShruTos  and  Trees 

aovith   of   the  b:;'rl'<>'.  -^t.  t^-t-   y-^^.v-^   7^  *  >-^' 

It  is  nowiiieil  undeirstQ09L,  hoth.iix  ftjie  dunfi  yegions 
of  Europe  and  at  Cape  Cod,    that  shruhs  and   trees  must  he  plant- 
ed on  the  dunes  after   temporary  fixation  "by  gra.sses  to  secure 
permanen,cx..^    And  in  Eurpp,©. jxpl^  ^pjali^,  ha     a  penaanent  condition 
of  the  dunes  heen  secured,  hut  the  once  desolate  wastes  of 
sand  have  heen  made  to  yield  good  returns  in  lumher  ajnd.  lesser 
forest  products.  --.^....^^        ..,,^  ^m^^v^^   q<^  the  pi^. 

Por  several  years  the   engineers  in  control  of  the 
dune  r^claciation  work  on  Cape  Cod  have  realized  the  futility 
of  planting  grass  alone  and  have  heen  growing  and  planting 
trees  and   shruhs.     llany  species  of  trees  have  heen  tried,  hut 
only   a  few^  have  heen  found  to  he  adapted  to  such  conditions. 
These  successful  ones  aire  pitch  pine    (Pinus  rlgida)  ,  Austrian 
pine    (Pinus  austriaca)  ,    ajid  Scotch  pine   (Pinus   sylvestris)-; 
hlack  locust    (Rohinia  pseudacacia) ,    and  European  alder   (Alnus 
glutinosa)  .     Of  the   shruhs,  .^Jhe  common  hayherry   (Kyrica  caro- 
linensis)   has  proven  to  he  the  most  successful.     It  will  prohahly 
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Toe  found,   after  further  trlaJLs,    that  cottonwood  and  willow 
are  also  well  ad&:pted  for  grov/th  on  the  Atlantic  dunes. 

There  are  many  successful  plantings  of  shruhs   ard 
trees  on  tlie  sand  dimes  along  the     Michigan  shore.     In  fact 
for  many  years   this  planting  has  "been  going  on  here  and  there 
over  the   entire  dune  area,  from  Michigan  City  to  Glen  Haven. 

At  Grand  Haven,    the  common  cottonv/ood    (Populus 
deltoides) ,  has  "been  planted  with  excellent  results.     Begin- 
ning south  of  the  harhor,    at  the  main  pier,   and  extending  to 
Highland  Beach,   cuttings   of  the   cottonwood  from  1  to  I-1/2 
inches   in  diameter  and  ahout  8  inches  high  were  set  in  rows 
15  feet   ^art,   just  ahove  high-water     mark.     A  large  part  of 
the  planting  was  done  8  years  ago,  hut  a  little  has  "been  done 
at  Irregular  intervals   since.     The  growth  has  heen  vigorous 
and   rapid,   and  many  of  the  trees  are  now  25  feet  high  and  from 
3  to  4   inches  in  diameter.     The  purpose   of  the  planting  was 
omeiaental  and  not  to  hold  the  hlowing  sand,  hut  it   shows  that 
these  trees  can  he  successfully  grown  very  close  to   the  water's 
edge  in  almost  pur«  h each'  Sand,   and  could  he  used  for  holding 
or  hinding  the  sand,    if  desired. 

At  Glen  Pier,    in  Allegan  County,   lomhardy  poplars 
were  set  out  in  dune   sand  to  protect  an  orchard.     The   trees  are 
growing  well,  hut  are  not  near  enough  together  to  prevent  the 
drifting  of  the  sand.     V/hite  poplar  planted    at  this   same  place 
is  much  more   effective,   having  caused  the  formation  of  a  dune 
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IE  to  15^^  feet  high,    andl   the   tope  of   the  trees   ere  stilXdense 
aid  Tigorous.     Tlie  sprouting  habit  of   this  tree  meJ^es  it  very 

} valuable  as  a  sand  hinder. 

Considerahle   successful  planting  has  been  done  at 
Michigan  City,    Indian,   and  along  the    shore  in  Berrien  County, 
Michigan.     At  Michigan  City,   the  city  park  has  been  partially 
reiSJnlsimed  by  planting  cottonvvood,   lombardy  poplar,   red  mul- 

(^J>erry,    and  black  locust    (Robinia  pseudacacia)    .       Cuttings  of 
the  poplar  were  used,   and   in  1903,   out  of  a  large  number  plant- 
ed during  the  past  two  years,   only  about  one  per  cent  v/ere 
dead.     The  locust  has  also  been  verj'-  successful  in  the  recla- 
mation of  the  park,   its  growth  in  sandy,  unprotected  places 
being  apparently  as  great  as  on  heavier  soils.     Wliite  pine, 
red  cedar,   Scotch  pine,   and  arborvitae  have  also  been  success- 
fully grown  in  the  dune    sand.     These  last  have  given  excellent 
results  when  used  for  windbreaks  a.round  or  chains  e.nd   farm*. 
The  question  of   the  best   species  of   trees  for  planting  o0  the 
dunes  will  be  discussed  in   an  appended  article  on  the  flora 
of  the  Lake  Michigan  dunes.  easily  formed  "by  th- 

As    the  ■'  oar.   bs   r. 

Pormation  of  Protective  Dunes 

In  a  few  places  along  Lake  Michigan  where  the  shores 
are  flat  and  marshy,   there  is  danger  of  floods  during  the  high 
water  of  winter  or  during  violent^ s tonus.     The  strong  lake 
wir-ds  are  often  very  injurious'  to^ crops  or  orchards  in  the 
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interior.     Hence  it  may  "be  advisable  to  develop  a  ridge  or 
dune  as  a  protection  against  floods  and  winds.     The  name  best 
dexcrilDes  those  dunes  ,  which   are  "built  up  by  means   of  sand 
fences  or  the  planting  of  grass.     After  reaching  the  desired 
height   they   are  held  in  place  "by  grasses,   or  shruhs   and   trees. 

In  Holland,    these  dunes   are  "being  constantly  Tsuilt 
up  and  kept  in  repair  at  great  e3cpense,    to  prevent  the  en- 
croachment of    the  sea  on  cities  and   farms. 

On  Cape  Cod  a  protective  dune   is  "being  formed  along 
the  salt  marshes  near  the  extreme  end  of   the  cape  south  and 
west  of  Provincetown.     The  purpose  here   is  to  'ke&p  the  sea  from 
over-flowing  the  salt  marshes  and  covering   than  with  sand. 

There  are  numerous  places  sJ.ong  the  Lake  Michigan 
shore  where  protective  dimes  would  he  of  much  value.     The 
"building  up  of  "barrier  dunes  would  he  a  practical  proposition 
at  the  mouths  of  rivers  where  there  are  harbors,  or  hetween 
the  "beach  and  villages,    orchards,  and  farms,  which  are  now  "be- 
ing injured  "by  the  encroaclmient  of  numerous  small  dunes. 

These  dunes  can  he  most  easily  formed  hy  the  use  of 
fences.     As    the  sand  rises  ahove  these,    they  can  he  raised  or 
new  fences  huilt,    and  thus  a  ridge  25  to  30  feet  high  he  foxmed. 
Eventually  this  ridge  should  he  covered  and  held  hy  a  growth 
of  grasses   and  trees.     It  would   take  from  10  to  20  years  to 
form  a  dune  30  feet  high,   depending  upon  location  and  severity 
of  wind  currents.     As   soon  as  the  formation  was  hegun,   the 
sand  areas   in  the  rear  should  he  planted  to  grass,    and,  because 


-20- 


l)e^xaof)  add-  sn.trfo,3a-i  led-lA     .aa^Gi^  to  'gnid-njalq  erld"  'to  e^omt 
.  as  a  let-   i)xia   aoTinria  'lo   ^aaacj^sig  y<J  oojslq  ni:  bled   '  •'     -  ;-'^   .triBisrC 
d'liucr  ■^d-asd'anoo  snlad"  exs  asni/I)  aasrfd"    ^bcmlLoh.  ni 

-ns  er{d-  d-ctsveiq  od"    ,9an9q:c9  d-.Qei3  d^B  tiisqsT  ni  d'cjssT  Jbfxjs   qu 

•  airxj^l:   bas^  aeid-io  no  j39a  9 rid-    'io  d-nQnrfosO'xo 
3nolB  Jb3ttn"xot  ^niecf  ax   9nux>  svitoe.toiq  3  £oO  9q.sO  nO 

l)nB  rfd'jjoa  eq^so   aid*   1:0   Ms   sneid'xs  ad^t  ij39n  aarCaijain  d"I«a  9rCd' 
mo'il  393   arid-   qsa^I   od"   ax    a-ian  ■aaoqiJjq  9rCT     .  nv/oj-sonivoi^   xo   d-aav; 
.IWoa  rlJ-iw  fl©rliJ"   sniiavoo  bna  aarla'Xjsin  d-I^a  aifd"  snJtwoIt-''i9vo 
nsgifCoiM  &:^J.  ed^  Snola  aao^Iq  a  trots /nun  erL3   aiarfT 

ariT     .ayliaY  doma  to  ed  bLsovf  QQcwb  avid-oatoiq  «iex£w  aioiia 

noitiaoqoiq  Isoid-ojrxq  3  9cf  bljjow  aanui)  -^eiiiiScT  to  qu  sniMJtucT 

n99wd'9cf  to   ,aiochtBrC  ais  aiaxfd"  atarfw  aievii  lo  aiCd-jjom  add"  d^s 

-9d"  v70fl  9X3  doxifw  ,aiiriJ3l:  I)ns  ,  2l)i.-3i£oto   ^aasjsIIiT  f)nj3  r£oa9cf  erld- 

.39mr.6  LlBtm  ajjotaiaun  l:o  d"na'iefosoton9  arid-  vcf  LaiJJt^i  ^ni 

"io  aaij  arid-    «£cf  i)9uno'i  ^Xiajse  d-aom  acf  nao  eexxui)  aaarlT 

10  X)9aiBi   9cf  ffijo  verid"    ,9aarld-  svocT^  aaaxi   bnasi   arid-    aA     .  saona^ 

.l)9iLrio1:  ecT  rfs-trl  ie^t  OS  od-  52  e^Jbii  ^  aurid"  bsip.    jd-I.tucT  asonet  wen 

'yioi:^  s  ^'.cT  LXar"  hn-    _o*^'tevoo  ea"  JblJ^fOiia  asJoii  c.  xriJ    .-  ?.37S 

od-  aii3a\;  02  od-  01  iiiO'il:  e^lBd"   Mjjow  d^I     ,  aa&id-  i)nB   asciooa'i^  to 

■^d^itevaa  Jbns  noid-BooI  noqjLj  ^jnibnaqai)   ,ri^.tii  d-aal  05  am/B  x^  runot 

arid-    jnuyacT  asw  nold-Jiiuto!!:  e^^^-^   -n.^  nooa   aA     •  adria'TLtuo  Jbnlw  lo 

aajosoacf  ,l)aQ    jaan^s  od-  i)ad-nsivi  ao"  Mx-oifa  iBt^-i  ©i£d-  r/i:   assiB  I>n.3a 


of  the  protection  of  the  harrier  dune,   these  interior  areas 
could  he  reclaimed  very  easily  •     Much  care   is  necessary   to 
prevent  hlow-outs  forming  and   the   transportation  of  the  entire 
harrier  dune  inland. 

After  the  protective  ridge  is  finally  formed  and 
covered  with  a  forest  growth,    it  will  not  only  protect  the 
interior  from  the  further  drifting  of  sand,  hut  v;ill  also  act 
as  a  very  effective  windhreak,   which  is  so  essential  for  the 
proper  development   of  the  orchards  immediately  in  the  rear  of 
the  dixnes  . 
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•  Xxoslrxx  ernul)  i&x'ii'Xscf 
i)a»i  Jbeirrio^  ^:J:Ltifix'i  ai   e^ljii  evid-osdoiu   ©rid-  i&j-^ 

d-os-  oalfi  Iliw  iucf   ,i)n^a  "io  rjnxd-'ixil)  lerld-xi/l  ericf  rnoi'i  loiieonJb 

©rid   -iOi  Ijoi^rsaa©  oa  ax    -r^*--",     .:lQ9icfI)nxv7  ©viiJ'o- ...x^   "Cisv 
"io  x^ei  &dj  ied-jii:r)9rjiix  ai>'aijsxi0'^0  erij   to  jnemciOlaTdi)  t6q.oiq 

•  asnul)  ©if* 
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Bef ox«  passise  to  tJba  indlTidual  staily  of  6ttfth 
oasis  and  tlio  labor  v/Mch  has  appeared  necessary  to  arrest 
tlis  sand  banks ,  v/e  imi^t  seek  the  general  eauses    .]  Ich  liaxro 
proc^uced  tiiom,  ojtid  conouiucntly  the  praotlcul  iseans  to  conw 
bat  and  arvest  tl^^em* 

The  £»aiid  boaksi  v;hioh  in  the  form  of  dunes  mere  or 
lo53  hi^  und  profound,  cure  heaped  xxp  at  eortain  points  of  the 
border  I  and  even  in  the  interior  of  the  oaoe9«**tliu3  threaten- 
ing with  a  progressiTS  oncroaehment  the  springSj  the  ciiltiTa- 
tion  and  tlio  gjso^fl  the!fiselvea««are  produood  by  the  influence 
of  ti»o  eaisseSi  now  separated,  now  nnitod,  but  tending  tovrard 
the  suras  result;  namely: 

On  the  edi?e  of  the  sea  or  in  ttot  neifrhborhood  of 
^^  SSMlt  *>•  direct  reireval  of  the  s«ii^d  by  the  action  cf 
tha  wind;  everyidiere  besides  the  disirtonration  of  ti:©  loess 
superficial  part  of  these  dry  and  strong  soils  cruirbline  rap* 


•1« 


'  i  ' 


Idly  into  a  fine  sand  preemlnontly  chaneeable,  which  the  wind 
carries  in  oyory  direction  and  necessarily  accurnaatos  at  the 
points  where  the  Te^etution  nrresta  it  and  oppones  a  barrier 
that  is  to  say,  at  the  very  "border  of  the  oasis. 

This  latter  cause  is  by  far  tho   moat  freoucnt  and 
tncst  dann:eroua;  the  firet  can  be  combated  by  roll-loiov/n  and 
clearly  determined  processes^   (Tlioso  used  in  the  dunca  of 
Gasc eigne.) 

To  battle  acairst  the  oocond,  the  ori/^in  iniist  be 
souf!'ht»  It  is  found  first,  in  the  iP!povoriohod  condition 
and  gradual  extinction  of  the  springs  vrhich  are  pernittcd 
to  fill  up  with  sand  and  dioappear  for  ".Tant  of  cleansing 5 
oecondj  in  the  lack  of  cultivation  of  the  oasis  v/hich  the  na- 
tives are  inclined  to  abandon;  third,  and  finallyi  in  the  in- 
cessant pasturage  of  goats,  ohocp  and  dror.edarics  all  cO-ound 
the  oasis. 

Iinpoverishin,^  and  I!:>:tinction  of  the  ST^rinr:s 

^he  spring  is  the  concUtion  of  existence  of  the 
oasis;  without  ^.Tator,  no  more  cultivation.  Tlie  oasis  not 
cultivated  quickly  nierges  again  into  the  dosort. 

The  supply  of  the  dirinishing  springs  follOT/ing  a 
constant  progression,  the  part  ciativatod  of  the  oases  bo- 
coi-es  less  in  tirnt  portion  v.liere  the  supply  diminialies,  be- 
cause of  the  fact  iliat  the  point  v.i.uxe  the  aourc©  springs  or 
the  basin  whore  the  v;ater  is  rcccivcjd,  fills  up  gradually 
with  sand,  -£• 


I 


mmm  tto  nptixm  i^  ^^rr  fr%t  tewti,  the  oevittiMMa  fiOl* 

'^rr    f  tte  #iyn4«|  of  til©  b..:ja;a^  vOttsml  l>y  '       travi|>llB^  of 

re  a  Xavel  nucorior  t^  tl^i  of  lh«  II^naIIs;^  ' -^'-   <t 

)oil,  it  ia  y^tXi«awNI  into  ii  bu0in|  ufton  ir^aufflcloiiti  bi\dly 

Mivh  fija^]^  fllX0  tip  ^     0c^nd|  foy  tiM  traiiqp* 

:.ing  of  ^M  fiuad  of  t>iM3fc6ta  ii  I  opt  iip  all  rurmind  on  a  aoll,  In 

onOiticai  of  »ieir|iK|  dondi  aaaiXy  cmi#«t  tip  4^a&  ftorrieA  by 
tto  wind* 

.  OtMi  faot  la  Ir;ccnta3tal)l0|  that  1^|  flat  Uki  oultl* 
/atod  iortl«ii  «^  Ux  caoin  '<  ^'-^nhos  cndh  (Jsiy^  itot  IndMAiiig 
tte  pari«  »$uim  tlm  nu^tintaina  of  ^ojmI  Imire  fojret^d  th«  natiT09 
to  alwitaft  tJNi  ouXtiYation  of  %fm  p&ilimm    l^w  mmsy  piocoo  of 

land  ^.o  lv^r&  iN»ots  not  filled    1th  mmA^  totally  nogXootoAi  •!• 
tBoQ^  th#  ir3ric;ation  ;juo  rjttr*r:b:i.<mt  to  kcop  tJbo  noil  In  a  fo»i» 
tila  atnioi  tv.  thQ  fitll  ftrtei^t  cff  its  tiifodaotiipcfiofto;  in  other 
.:..  •..CM  Lvy  Um;  auaBd  .^a  ^.4oh  coula  i'   ■■  ^        ^n  aucconfiH 
y  e«olO!»U3to«  for  '  tor,  (KWiioli  ha«  booa 

lono  in  ..>.,«*.^  flMW  by  irtellicof^t  J  'htmarn)^  t?icv  haw 
Clod  friHB  tlMI  '4MIIS&X  cold  OOMfNl  CxiLtiVi^iins   lUia   .l<Jii   it  v;i;uld 

■fo  t»o#n  oaay  to  d# 

1M©  sou  icwtfey  ifi»  w^t#  md  -  re,  la  di^int«f:rat* 
li3||  Itttld  liy  littloi  in  tlie  ibaonoo^  cf  all  ^tirl^ot  vo€otAtic5ti 


by  pasturugoi  is  «|iAnging' ajnd  becorjlng  roar  a44&eoiit  portlone, 

" ^  -Tly  ^vor   M.^   -Sluciticn^  fiftt  nm  na- 
tive 1b  tccdine  tctrttrd  a  di  -lik^*   t(^t  lUu  cultlvatl<ai  of  Ms 

oa!il3» 

«er>  ir   f]i#  fsi.ei  onXy  th©  oorineiuonoos  of 

..w*    of  tK'    ^'^''ene^S  '     .       ■'  ■*   (J    r. +*T-^" 

^r,  ,         t^ore  not  anotl^r  ro-jjcn  lint 


(.: 


It  1'5  net   tlilri   V    Ich  ^.f»  ssok,  :,        '    '      t  nMoh 

"-   •■    ^:^-:r(m  •isjant'^-'  r  :-^  *^  -^  ■  , 

nc   to  Indicat©  jijpAtoJ'  'on<tit1on»  of 

/■  \>ry    iift;»::.iy  -cc'.!    '•■;elOr';y      ;r:^ti   1'     '' 

,  a39lta«  to  find  ne«   ipxixic^^ 

'<  ^,       iSfe  on  ..4?%  ^ f^^rywiior©  o  «i!»  '  'o^  cultiv  ted 

Tim  ar»x-  rid  mwrrcimllUt;  th«rr.|       iuu 

thjo  influor.  -u   ■.  tic  ^yrtrntni  c!*^in'll  b?  iUo  ^io- 

''    -hd     *ind  ixnn    •^3:..i   "i. ;.r-.?    •*'•'.";    "'I  ^nl       .uiU   cc.^iW   to  1?0  /v 

mont  p^iittcs  for  tJ.  _  ^md  fAr  tl^jo  fMWl<^J^»» 


Pasturaf^e  around  the  Oaaei 

The  uncultivated  lands  surrounding  the  oases,  covered 
^^ith  a  scant  herbaceous  vegetation,  serve  as  pasturage  for 
immense  herds  of  goats  and  sheep* 

On  the  route  f ollov/ed  by  the  caravans  from  Niftft 
to  Tozeur  n\imerous  troops  of  camels  camp  the  whole  year  on 
the  pieces  of  ground  adjoining  the  oases,  generally  in  the 
proximity  of  the  springs.   No  bush  so  thorny  as  to  be  free  from 
the  tooth  of  the  camel j  the  goat  grazes  and  snatches  the  very 
last  herb. 

The  soil,  completely  denuded,  unceasingly  trampled, 
as  if  ploughed  by  the  cloven  feet  of  the  animals,  becomes  very 
loose  and  each  breeze  carries  the  sand  in  a  direction  which 
varies  with  that  of  the  winds  dominant  in  the  region. 

This  sand  encounters  the  oasis  and  there  accumulates 
like  a  palisade. 

The  immense  deserts  of  sand  which  surround  Tozeur 
^•^^  ^i^ta  are  caused  by  nothing  else  than  the  continual  pas- 
sage of  goats  and  dromedaries;  and  the  daily  disintegration 
of  the  soil  caused  by  this  fact  can  easily  be  confirmed  in  the 
northwest  of  the  oasis  of  Tozeur,  where  one  can  still  see  gypsum 
rocks  in  decomposition,  five  or  six  meters  high,  isolated  in 
the  midst  of  the  plain  of  which  they  indicate  the  ancient 
level, 
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TlMi  aDu«iT«  tt««  of  t2M  grm^lng  around  thu  oaae«^  ^s 
XX  a«  %iWkt  pretotieed  In  tii«  interior     ani  at  the  borders  ol" 
to*  opringOi   is  th«  gr«ato«t  eau««  of  the    liaint^  ;r ition  and 
c  a  of  tho  00 IX  *nd  the  oona©  jaont  sand  dan*^.^.      it  la  this 

uo  whloh  must  I  bofor<»  alX^   be  ren^diod* 

Tho  oavi«e?  cf  the  evil  being  known,   the    ;*?noral 
nner  of  procedure  to  combat   it  ata/  be  as  foIXowa: 

In  oases  whore  tho  aand  is  earried  jTrom  the  Chott^ 
r  the   sea,   to  etop  thlo  eand  at  a  oertain  diatanoe  Jtroai  the 
»eo   {<*boat  ^00  to  400  meters)  by     Xanlc^  paXle&^aeSi  -^hioh  oan 
bo  raiai^d  to  a  height  ^s-ooording  with  the  sand  bank,    m  such  a 
#ay  as  to  form,  by  the  aoouawlatlon  oJt  sand,  a  dune   r«>ful   r, 
whioh  ean  bo  plants!  with  grass  and  easily  siado  firm  as  sr   a 
s   it   has  attained  a  stj^f  ici«»nt  hoii^ht   (about  6  to  8  lueters    i 
iX   pXanks  ^tre  Xac^in:,    in  certain  oaa^^s  being  too  e?^peaaive, 
Jby  utiXising  tho  brauohes  of  palms     a  wiak<?r  fenc^*  flan  be    rx-  !^ 
of  tho  kind  tho  natives  use  irj  en^xo^iing;  thei     i^nr^f^nn^   aXways 
being  oareXui  to  renew  this  when  it  be*3o««s  cove  red  with  sand. 
This  dune,   once  weXX  wade  and  fixed,  wiXi  senre  as 

I  protect  ion  against  wind  and  sand,  will  constitute  at  the 
■s  tisMi  an  enclosure  aroTind  tho  oasis  oausin;^  the  soil  to 
bo  kept  oo-vered  and  in  oase  of  neofi,    to   insure  the  planting 
f    S^'^^t    -^nd  the  setting  by  seeds     of   loostX  plant «,   by  tho 
_  lantine  of  ta^mrinds,  and  above  ail  by  the  foraiaX  taboo  of 
the  entf^rin^T  of  oattle* 


L 
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In  the  more  frequent  casea  where  the  samd  dunes  are 
formed  "by  simple  disintegration  of  the  soil,  it  will  stiff  ice 
to  put  all  around  the  changing  portions,  two  or  three  hundred 
meters  from  the  oasis,  a  levee  of  earth  50  cubic  meters  to  2 
meters  in  height,  on  the  top  of  which  can  be  placed,  verti- 
cally, branches  of  palms  in  such  a  manner  as  to  surround  the 
oasis  with  a  veritable  zone  of  protection,  where  cattle  could 
not  penetrate  and  in  which  coxild  be  arranged,  by  means  of  paths 
sufficiently  l£u:ge  and  bordering  this  enclosure,  all  the  access 
necessary  to  the  Ksours,  the  springs,  and  the  oases. 

This  zone,  forming  an  integral  of  the  oasis,  once 
freed  from  the  devastation  of  cattle,  will  be  covered  sponta- 
neously  with  a  shrubby  vegetation,  herbaceous  and  abundant. 

The  tamarind  and  the  Ret  em  v/liich  grow  vigorously 
everywhere  in  these  soils,  although  constantly  mutilated  by 
men  and  the  grazing  of  cattle ,  form  thickets  in  whose  shelter 
develops  a  vegetation,  grassy  or  salsolacees.  which  will  cover 
the  soil  and  make  firm  the  samd. 

The  formation  of  this  zone  of  shelter  around  the 
cultivated  portions  will  surely  produce  the  happiest  results; 
it  can  be  made  at  little  cost,  and  disturbing  very  little  the 
inveterate  customs,  which  must  be  reckoned  with.  Tlie  extent 
of  pasturage  affected  will  not  be  found  perceptibly  dimin- 
ished, and  the  surroimding  vast,  uncultivated  surfaces  will 
always  be  sufficient. 
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Moreover,  if  a  struggle  must  "be  made  eigalnst  an 
unintelligent  and  aystematic  resistance,  the  establishment  and 
the  strict  surveillance  of   the  protective  zone  must  be  perse- 
vered  in  as  it  is  the  sole,  indispensable  guarantee  of  success. 

But  it  does  not  sitCfice  to  stop  the  disintegration 
of  the  soil  around  the  oasis,  if  it  is  allowed  to  take  place 
in  the  interior  by  lack  of  cultivation,  as  we  have  been  able 
to  verify  in  many  places. 

It  is  necessary  then  that  the  entire  oasis  be  cul- 
tivated; to  succeed  in  this,  the  regime  of  the  water  must, 
above  all,  be  regulated;  protect  the  real  sources  against  the 
sand,  find  again,  by  digging,  those  which  have  disappeared, 
search  for  new  ones;  make  a  more  uniform,  more  equitable 
perhaps,  distribution;  conduct  the  water  to  the  portions  at 
present  abandoned,  thus  giving  them  life  with  the  productive 
faculty;  establish,  if  necessary,  the  dams  necessary  for  dis- 
tributing the  water  in  the  portions  where  the  level  is  raised 
by  the  sand  and  can  not  be  fertilized  by  the  irrigation. 

.  All  these  results  can  only  be  obtained  by  an  obsti- 
nate labor  of  which  the  natives  tend  to  lose  the  habit  but 
of  which  he  will  certainly  be  capable  the  day  when  he  feels 
that  he  is  called  upon  to  receive  the  harvest. 

The  sum  of  these  general  measures,  with  the  modifi- 
ations  which  certain  exceptional  situations  may  impose,  and 
which  we  will  note  in  the  individual  study  of  each  oasis, 
will  result  in  the  safeguard  of  the  future. 
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They  will  bo  powerless  to  repair  th^  lyurai  dono  in 
3<5«,  ttot  Which  the  aan-1  hfe«  takon  and  r<«-ooTered  with 

thirjk  bfjd  in  iiafortunatc'ly  ioat  to  ouitivation,  and  alX 
xioct  .  ili  tMs  conliniJl  to  limiting  tho  #vil  uni  pre^'entlng 


Thtro  is  ft  pX«nt  which  13  ?^noount^red  abuniftntly 
/vhf>rei  wht»:<»T«r  it   is,   exists  :*  littls   daosptist^^,  on  ths 

>r  of  tho  pn^i^B  a=<  irtll  as  on  thft   inolino  ^nl  er-ri  on  ths 
imnits  oX  the  arAri^t  whits  dun«?a,   ten   to  twelve  aieters   in 

.  Ation,  on  whioa  is  always  found  huaiiiity  at  scmF  ocnti* 
ters  iesp,   'vhloh  sprr^ads  suaily  bv   ..70-:^ ';itirn|   whl^h  re^Usts 

thf»  banks  and  wjii'5h  nature   /    ^ma  to  hi%vo  ylfcioed  thors 
LT*^  *sly  to  fix  and  atop  the  aand.      It   ia  the  t  uoifinfl  srhioh 
^...t   to  be   x-inn***'^   i»*»rv?n^   the  SjMrin>.;s   to   protect  ^^t"*^^',  ' '^'^ 

i  on  the  sidss  oi    ths  changing  duneoi  to     rrr:  rm 

ii  make  them  f Irra;   than>?»  t<>  thi»  precious  auxiliary     the 
Other  I00..I  ^x.i.nts,   shrubby  and  hcrbaceousSi  take   r.    i     _.r3efiaion 
CI      ^90  sands  and  help  to  assure  their  st^ibility. 

I  It    Is  n-'iturallv  tmlersto  ■  1   that  tho   l:'xrp,e,   Thlte 

■jiies,  aoour«*ui.itOvl  on  the  borders  of  oertfeln  ou        ,  '<~ver 

IP  be  their  ori^^in,   should  in  any  ^ase  ba  inolul?       •    the 
oetiYe  ^one  and  the  wcr^Ki  to  be   lone  thf^f**  mist  be  c  .re- 
ly gu5ird-5d  from  the  deprf^diHtion  of  im^it      ^r  l  ti/^  't.tions 
anlffwitls* 

In  review,  and  in   ^<^nf  r .1  ,  the  iseans  of  'l*-'^«'»''-»  In 
^-   r  iTtial  or  tot&l  oreation  of  a  si*«Jlt*'*r  zone  frosj 


I 


ers  larg*  aground  the  oa»e«;*«Thls  zone  limited  by  a  simple 
AoXoeurei  or  by  a  p&lleaae  to  b«  used  in  ea^e  of  s&n4  being 

rrltd  oveti  the  establlehaent  of  natural    grazing  herbage^ 
;.nii  ,if  ne^eseary, art  11*10 laX  ttmdB  In  alX  the  flhelter*:3one 
with  a  f  otwal  interdiction  against  the  passage  of  nsn  and 
mirri^ia* 

Planting^  and  oleanalng  t^t  springs^   regulating  ths 
►glwt  of  the  wateri  earnest  and  progressive  cultivation  cf 
eases,   ths  dsveloiunsnt  of  this  oolture  by  all  the  »ei^ns 
»sslbls« 
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MaNAOEMElTT  OF  IFCLE  SiW  S  .iCRSS'    - 

It  is  a  pleasure  to  talk  wit'h  you  who  are  land  manners  about  land  management 
of  Uncle  Sam's  acres „     I  need  not  tell  you  that  good  management  of  land  is  essential 
to  the  econoiTjy  of  our  countiy  and  to  the  health  and  vigor  of  our  coirmunitieso 

I'l/hat  do  I  mean  "by  "Uncle  Sam'  s  acres?"     I  refer  to  the  unappro-priated  public 
domain  land  vMch  exists  mainly  in  the  11  '."festern  States.     This  land — 170,000,000 
acres  of  it — is  land  which  remained  after  the  rush  of  homesteading;  after  the 
creation  of  the  national  forests;   after  the  creation  of  reclamation  udthdrawals; 
after  creation  of  the  national  parks  and  Indian  reservations,  fish  and  wildlife 
reserves,   and  other  Government  reservations^     You  will  recall,  also,  that  large 
grants  of  land  were  made  to  the  States  for  schools  and  to  the  railroads  for  railway 
construction.     Yet  after  all  of  this  land  I^pA  "been  taken  for  other  purposes,  there 
gtill  remains  in  the  United  States  ahout  170,000,000  acres  of  unappropriated, 
unreserved  public  domain „ 

This  public  domain  land  is  generally  thought  of  as  "beii^  tag  ends  of  no-good 
ands,  lands  that  nohod^^  wanted.     For  tha;fc  reason  these  acres  were  for  many  years 
overlooked  and  even  abused.     Toda^^  we  are  having  a  new  kind  of  land  rush,  a  rush 
for  the  use  of  the  minerals  under  the  land,  principally  oil  and  gas,  'but  also 
phosphate,  potash,   sulfur,  coal  and  sodium^     Tliese  minerals  are  known  as  the 
'leaseable  minerals  which  can  "be  used,  under  the  Mineral  Leasing  Act,  "by  individuals 
for  private  industry.     The  surface  uses  of  the  lands  are  now  also  in  great  demand 
because  of  the  for^e  and  timber  they  producoo     These  are  mainly  lands,  tiie  use  of 
itfbich  has  heen  regularized  under  the  Ta;^dor  Grazine;  Act.     The  grazing  lands  hs:ve 
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'a  very  important  part  to  play  in  livestock  production  in  the  Western  States.     As 
the  damand  for  livestock  products  increases  vdth  rising  population  in  the  Western 
States,  as  well  as  in  the  ITation  as  a  whole,  the  role  of  the  western  grazing  lands 
"becomes  of  even  greater  importance  to  all  of  us. 

I  have  mentioned  briefly  a  few  facts  about  the  Bureau  of  Land  Management 
program — homesteadingj  mineral  leasing,  grazing  imd.  forestry  activities.    Let  us 
look  at  the  larger  job  of  the  Bureau,  of  Land  yisin^^^ement.     This  job  consists  of 
management  of  the  surfcice  resources  of  the  i^/hole  public  domain,  170,000,000  acres 
in  the  continental  United  States;   325,000,000  in  Alaska;  or  in  round  figures,  500 
million  ajcres.     In  auiditionj  we  manage  the  mineral  acres  totalling  c'lround 
780,000,000  acres.     'Uiis  Bureau  also  has  responsibility  for  tl-ie  mineral  resources 
and  their  administration  under  all  of  thje  lajids  which  are  in  public  ownership, 
includir^  land  in  national  forests,  military  rcser/ations,  etc.     This  you  will 
^predate  is  a  sizeable  land-management  job. 

Another  important  part  of  the  Bureau  of  Land  Mana^;ement *  s  responsibility  is 
maintaining  the  land  titles  and  surveying  records.     The  land  title  records  are  the 
original  link  in  the  ch-ain  of  title  to  real  estate  transactions,  both  private  and 
Pederale      -The  surveying  records  are  basic  to  an^r  mineral  or  other  use  of  the 
public  lands.     A  little  later  I'll  tell  you  more  about  these  records  and  their 
importance  to  you  as  a  land  owner. 

Since  many  of  you  people  come  from  States  where  there  is  vei^'  little  public 
land  left,  namely  North  and  South  Dakota,  Miimesota,  and  eastern  Montana,  you  may 
vender  of  v;liat  importance  is  this  whole  discussion  to  you. 

The  importance  of  the  public  land  to  you  as  individuals  is  two-fold;  one, 
these  lands  constitute  a  source  of  revenue  to  the  Federal  Government  vMch  far 
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exceeds  tl:ie  cost  of  administering  the  lands.     As  a  matter  of  fact,  in  recent  years 
aoout  $7,00  in  revenue  has  "been  returned  to  the  Federal  Treasury  for  every  dollar 
Expropriated  for  the  management  of  these  lands.     That  is  a  unique  record  in  Govern- 
ment administration  of  pulDlic  resources  and  we  are  proud  of  it  ! 

You,  as  land  managers  are  fully  aware  that  it  often  takes  money  to  make  money. 
If  we  exe  going  to  conserve,  develop  and  in  some  places  restore  these  lands  for 

I  present  and  future  needs,  we  v/ill  have  to  expend  more  money  and  manpower  to  do  a 
real  joho     We  are  sure  that  the  expenditure  of  several  millions  of  dollars  more 
each  year  on  our  puhlic  land  might  well  return  to  the  puhlic  purse  not  less  than 
three  dollars  for  every  dollar  expended. 

You  will  appreciate  how  thin  our  manpov:er  is  nov;  scattered  when  I  tell  you 

i  that  on  an  average,  our  rarige  managers  have  close  to  10,000^000  acres  for  every  man 

\  vorking  in  this  fields     Ten  million  acres  for  one  man  to  travel  over  and  manage  is 
a  very  sizeable  acreage  even  though  the  J  oh  of  management  is  riot  very  intensive. 

The  second  point  of  keen  interest  to  you  ahout  the  public  lands  and  their 
resources  is  the  minerals  contained  in  these  lands.     Of  particular  interest  are  the 

j  fertilizer  mineralsy  phosphate  and  potash.     You  have,  of  course,  other  direct 
interests  in  the  puhlic  land  management  that  I  will  call  to  your  attention  hriefly. 
The  puhlic  lands  are  watershed  lands,  thus  their  management  has  a  hearir^  on  the 
water  supply,  the  purity  of  the  water,   the  amount  of  silt  it  contains,  the 
regularity  of  stream  flow,  and  its  value  for  power  development.     Much  of  the  public 
limd  is  low-lying  land  which  unfortunately  contrihutes  in  many  cases  more  silt  than 
water.     You  are  veiy  definitely  interested,   then,  in  the  control  of  that  silt  so 
that  it  won' t  sweep  av/ay  your  top  soil  and  muddy  your  streams  and  reservoirso 


¥e  have  done  some  ver^-  outstandings  x^fo^k  in  eastern  Montana  on  control  of 
water,     The  folks  out  there  use  the  expression,  "slowing  the  run-off  dov;n  to  a 
walk,"  puttir^  the  water  to  work  on  the  land  to  produce  more  grass.     Actually 
through  control  of  water,  poor  range  lands  are  heing  converted  into  good  meadow 
lands, 

I  thinly  most  of  you  are  interested  in  another  ?:*esponsihility  of  the  puhlic 
lands — the  midlife,     'The  game  population  of  the  puolic  lands  under  our  man^eiuent 
is  veiy  considerahle,     Vfater  developments  used  hy  livestock  on  the  rai^e  also  serve 
as  watering  places  for  big  game,   and  resting  places  for  ducks  and  other  water  fowl, 
so  th-at  your  interest  as  sportsmen,    (if  you  or  farmers  get  the  chance  to  paj:-ticipate. 
in  sports)  will  "be  considerable. 

Another  aspect  of  our  program  tl^at  you  very  seldom  think  about  is  the  public 
land  records,  which  I  have  mentioned  briefly  as  one  of  the  Bureau  of  Land  Man^e- 
ment's  responsibilities.     Let  me  explain  the  importance  of  these  records  more  fully. 

Most  of  you  are  on  farms  vMch  either  you,  your  parents  or  grandparents,  or 

someone  else  homesteaded  originally.     That  land  w^as  surveyed  and  the  comers 

marked.     The  title  to  tlia,t  land  passed  from  the  Government  to  the  individual,  but 

the  chain  of  title  started  in  the  United  States*     Wg  have  in  our  files  here  in 

j'Washington  copies  of  all  of  the  patents  which  w^ere  ever  issued  for  public  land,  so 

i 

Ithat  in  tracing  title  to  your  land,  the  first  step  of  title  is  that  transfer,  that 

\ 

tpatent  from  the  United  States  to  whoever  received  title  first.     Each  week  we  get 

hiQdreds  of  requests  for  copies  of  these  records  to  complete  the  clriain  of  title 
jn&cessaiy  in  resJL  estate  transfers. 

We  now  have  started  a  project  of  microfilming  these  indispensable  records 
containing  millions  of  patents  to  lands,  in  order  to  place  a  copy  of  each  valuable 
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land  record  in  a  place  somev/here  outside  of  Washington  for  safekeeping,    Unfortu- 
,nately  our  microf iLning  program  has  loeen  del^^'^ed  ty  the  current  defense  effort 
1  rather  than  stimulated  as  vie  feel  it  should  iDe. 

How,  let's  look  at  a  few  more  of  the  Bureau  of  Land  Management's  responsiMli- 
j|ties.     In  the  area  where  you  live  we  still  have  responsihility  for  managonent  of 
:scattered  tracts,  quarter  sections,  half  sections,  and  forties  of  Government  land 
'that  has  never  passed  into  private  ov^nership.     ¥e  are  movirog  as  r^idly  as  ^A/e  can 
|on  a  program  of  disposing  of  this  land—land  that  is  too  scattered  to  "be  econoirn 
jically  managea^ble.     We  feel  these  scattered  acres  should  "be  transferred  to  private 
ownership  v/here  they  mil  i:indou"btedly  receive  "better  man^ement  than  we  could  give 
with  our  limited  manpower.     ?he  total  amount  of  this  scattered  land  prolDahly  does 
not  exceed  three  or  four  million  acres  in  the  country  as  a  whole. 

The  land  which  is  Mocked  up  and  remains  in  public  oi'v'nership,  proTDsibly  can 
best  be  manned  in  the  grazing  districts  vMch  constitute  an  outstanding  example  of 
isooperation  "between  the  users  of  the  range  and  the  Federal  Government  in  "bringirig 
iabout  good  management  and  range  improvement  to  stabilize  the  livestock  industry 
[dependent  upon  it. 

Of  additional  interest  to  you  are  the  30|  million  acres  of  forest  and  vrood- 
I'lands  on  public  domain  lands.     These  ^^rooded  areas  are  of  importance,  of  course,  as 
,bart  of  the  watershed.     They  are  also  a  part  of  the  commercially  important  forests 
;bnd  vroodlands  that  supply  you  with  lumber  products  and  fence  posts, 
I  Mr,  Stong  asked  me  to  talk  to  you  about  one  particular  aspect  of  land  man^e- 

oent  in  a  little  more  detail.     I  refer  to  the  phosphate  fertilizer  industry. 

It  v;as  ray  privilege  a  fev;  years  ago  to  make  a  rather  intensive  study  of  the 
i^jestem  phosphate  industry  and  how  the  phosphate  resources  of  the  West  might  better 
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"be  used  in  the  interest  of  the  fanners  of  our  Nation.     I  mil  tell  you  some  of  the 
highlights  of  these  studies. 

The  Nation's  natural  phosphate  rock  resources  are  located  principally  in  three 
areas:     Tennessee,  Florida  and  the  western  fields  of  Idaho,  i^bntana,  '-fyoming,  and 
Utah.     The  niap  shows  that  60  percent  or  more  of  the  Nation's  supply  of  phDsphate 
jlies  in  the  western  fields  and  yet  this  60  percent  has  scarcely  "been  touched  for 

I 

[fertilizer  and  chemicals  to   s'apply  the  Nation's  needs.     Since  about  80  percent  of 
'this  phosphate  lies  on  public  land  it  is  a  responsihility  of  ours  in  thie  Bureau  of 
iLend  Management  to  manage  the  land  so  that  it  is  developed  to  meet  the  Nation's 
M  needs. 
^M^B Studies  have  shown  that  all  throughout  ^Vorld  War  II  and  in  the  period  follow- 

[iiig  World  War  II,  the  western  area  which  might  "best  "be  served,  transportation  wise, 

i, 

'from  western  phosphate  deposits  were  receiving  phosphate  mined  in  Florida,  shipped 
to  I4aiyland  or  other  points  where  it  was  manufactured  into  superphosphate*     Then 
it  was  shipped  to  the     west  coast  and  distributed  through  the  western  area  adjacent 
to  the  greatest  deposits  of  phosphate  in  the  Nation,  if  not  the  world,     Ohviously, 
this  roundabout     delivery  of  fertilizer  to  youx  fam  costs  you  money  and  it  further 
verloads  our  transportation  systems  during  time  of  war  or  other  national  emergency. 

Because  your  farms  sre  in  States  which  are  far  removed  from  any  of  tlie  sources 
pf  phosp]liate  your  r^tural  question  is,   "How  can  I  get  fertilizer  the  ches^st,  and 
from  what  source?"     The  West  is  your  natural  source  of  supply,  providing,  of  course, 
pit  phosphate  fertilizer  can  he  produced  as  cheaply  in  the  West  as  it  can  at  the 
^tiier  points. 

If  fertilizer  must  he  hauled  long  distances,  the  greatest  savings  to  fanners 
:an  he  made  hy  the  use  of  concentrated  fertilizer.     Most  of  you  are  familiar  v/ith 
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I  concentrated  phosphate  fertilizers,   that  is  the  triple  or  tre"ble  superphosphate  or 
the  aTJTioniam  phosphate.     You  also  knovr  that  ordinary  superphosphate  has  only  about 

I  half  the  plant  food  that  the  triple  superphosphate  has,  therefore,  the  freight  cost 

I 

I  per  ton  of  this  plant  food  is  consequently  much  greater. 

The  cost  of  storing,  handlir:g,  hags  and  hagging— all  of  these  factors  make  the 
jcost  per  unit  of  plant  food  in  ordinary  superphosphate  higher  than  triple  super- 
1  phosphate.     Thus  it  is  that  in  your  area  the  average  cost  per  ton  of  phosphate 
I  plant  food  is  ahout  $30.00  greater  in  the  foim  of  ordinary  superphosphate  than  in 
I  the  form  of  triple  superphosphate.     Since  all  of  the  phosphate  fertilizer  must  move 
great  distances,   it  is  extremely  important  that  concentrated  fertilizer  he  produced 
jin  your  areas. 

This  fertilizer  can  "be  produced  hy  two  processes,  either  a  furnace  process 
(and  the  electric  furnace  is  the  most  successful)  or  a  sulfuric  acid  process.     If 
sulfuric  acid  is  availahle  at  lev;  cost  at  some  of  the  smelters  that  is  the  cheapest 
^method  of  fertilizer  production  under  our  present  economic  conditions.     Sulfuric 
acid  supplies  have  not  heen  adequate  although  more  supplies  can  "be  developed.     The 
only  difficulty  is  that  in  times  of  national  stress  other  demands  for  sulfuric  acid 
increase.     Vfe  are  in  that  situation  now.     It  is  prohable  that  "because  of  greater 
[demands  elsewhere  insufficient  sulfuric  acid  v;ill  remain  availahle  for  use  in  the 
production  of  fertilizer. 

Most  of  the  phosphate  fertilizer  used  in  this  country  is  ordinary  super- 
phosphate which  is  produced  by  the  sulfuric  acid  method.     There  is  only  one  electric 
I 
!'furnace  phosphate  fertilizer  producer  in  the  United  States,  the  Tennessee  Valley 

jAuthority.     Other  electric  f^arnace  phospliorus  plants  have  heen  developed  in  recent 
prears  for  production  of  phosphorus  chemicals.     Tlie  two  new  developments  in  the  V/est 
are  in  Pocatollo,   Idaho,  and  in  Silvortow,  Montana.     The  one  in  Silverbow  is  under 
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mstruction  now  and  v/ill  be  in  production  in  1951.     Unfortunately  for  fertilizer 
.ers  "both  of  these  plants  are  producing  chemical  phosphorus  rather     than 
irtilizer  phosphorus. 

The  plants  could  he  converted  to  produce  fertilizer  phosphorus,  hut  tlie  domand 
or  pk)spl:iorus  in  tlx;  chemical  industry  has  hoen  increasiiig;  hy  leaps  and  hounds, 
3 specially  since  it  has  a  wide  variety  of  uses  from  incendiaiy  homhs  to  tootl^Daste 
and  Coca-Cola.     The  detergent  industry  manufacturing  the  v;a^hing  pov/ders  and 
eleaiiin^:  f:gents  your  v/ives  use  for  housekeeping,  is  one  of  the  hig  consumers  of 
chemical  phosphorus.     During  wartime,  phosphorus  is  used  for  smoke  screens, 
incendiary  homhs  and  other  military  uses. 

Nov;  let's  look  ahead  at  the  fertilizer  possibilities  in  your  States.     As  you 
I  know,  added  pov;er  developments  are  being  made  in  the  ^.Vest,  in  the  Columbia  Valley, 
In  the  Missouri  Valley,  and  that  these  power  supplies  might  become  available  for 
fertilizer  production.     You  are  wondering,  "Is  that  capacity  needed?"     "'vhat  effect 
iWill  it  have  on  the  cost  of  fertilizer,  and  how  will  it  meet  our  needs  for 
fertilizer?" 

I  need  not  tell  you  that  the  need  for  fertilizer  is  increasing  for  you  know 
that  the  once  rich,  virgin  prairie  lands  of  your  States  have  been  cropped  over  a 
period  of  years  with  conseq^oent  loss  of  soil  fertility.     You  know  that  phosphorus 
is  contained  in  the  seed  grains  which  you  sell  from  the  farm.     It  is  also  contained 
in  the  milk  or  beef  or  animal  products  which  go  from  your  fairo,   so  that  there  is 
all  in  all  a  net  drain  on  the  phosphorus  supply  in  the  soil.     Commercial  fertilizer 
]ji8  the  only  mecans  of  replenishing  that  supply. 

At     this  point,   I  would  like  to  point  out  the  the  relationship  between  ferti- 
lizer use,  removal  of  fertilizer  from  the  soil  by  crops  and  the  probable  estimated 
:|n€jed  for  fertilizer.     The  follomng  table  tells  the  story: 
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PH0SPEA2E  IWCILIZEH:     Consumption,  Need,  Removal 
from  the  soil  l3y  craps  and  western  manofac taring  capacity 

Phosphate  Fertilizer  Use  in  Tons  of  P2O5  * 

United  17  Western  xTorth  South 

States  States  Dakota  Dakota        Minnesota       Montana 

Average  ~~ 

j:1935-39             703,926  37,338               17U            .   67            1,8^7               1,669 

hsi^  1,288,302  135,172  763  192  13,292  3,075 

I9U9  1,920,83^  292,1^7  5,051  1,652  52,i+18  2,737 

PIx)gphate  Fertilizer  Need* 

2,863,296  k57,lh2  U,521  9,500  53,500  7,2lK) 

Phpgpliate  Fertilizer  Pemoval  from  Soil  "by  Croips* 

1,699,0^+6  869,829  85,678        U9,U78  98,812  39,785 

Estimated  Phospliate  Fertilizer  Msnufacturiri^g;  Ca-pacity  -  19^ 

Ordinaiy  Superphosphate  -  137,000 
Cone,  Phosphate      ~  -    80,000 

Total  217,000 


:*U.S.D.A.  Figures 
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In  the  State  of  Minnesota  between  98,000  and  100,000  tons  of  phosphate  plant 
bod  is  removed  annually  in  crops.     In  19^9  aoout  52,000  tons  were  returned  in 
jfertilizer.     It  ha.s  heen  estimated  that  the  annual  need  of  "between  50,000  and 
oO,000  tons  is  a  figure  which  represents  that  which  it  would  pay  to  use  for 
Wsnediate  crop  production.     Thus,  in  the  State  of  Minnesota,  the  fertilizer  use  is 
f^proaching  the  estimated  total  tonn^e  needed  to  produce  crops  economically, 
IUndou"btedly,  more  fertilizer  is  heing  used  on  some  fields  than  is  absolutely 
iiecessary  and  some  farms  are  not  receiving  the  fertilizer  they  need,  hut  on  the 
[frAiole  the  picture  in  Minnesota  does  not  look  too  hleak.     As  time  goes  on,  however, 
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ra  is  undoubtedly  true  that  the  annual  fertilizer  needs  in  the  State  of  Minnesota 
iwill  increase  to  spproximately  the  total  removal  hy  crops.     As  a  matter  of  fact 
'the  above  estimated,  need  made  five  yefirs  ago  is  out  of  date  now. 

In  Uorth  and  South  Dakota  and  Montana  the  use  of  fertilizer  does  not  come 
anywhere  near  the  annual  removal  of  crops •     The  total  phospliate  plant  food  removal 
'from  I'bntana  soil  is  39,000  tons  whereas  the  annual  use  is  less  than  3,000  tons. 
The  immediate  need  is  2^  times  this  amount. 

In  ITorth  and  South  Dakota  a  similar  situation  to  that  of  Montana  exists,  with 
an  annual  removal  in  ITorth  Dakota  of  85,000  tons  and  a  return  of  approximately 

5,000  tons.     In  South  Dakota  ai^ound  50,000  tons  is  removed  from  the  soil  annually 

I 

'and  less  than  2,000  tons  is  returned  in  the  form  of  fertilizer.     This  may  not  oe 

ftoo  serious  a  situation  at  the  present,  "because  of  the  high  natural  soil  fertility. 

I 

I 

'Bat  looking  to  the  future,  as  the  soils  hocome  more  and  more  depleted,  greater 
"^.iitions  of  fertilizer  viill  undoubtedly  "become  nece^spjcy.     This  is  particularly 

|trae  if  we  st?j:t  to  irrigate  loxger  acreages.     The  accelerated  crop  growth  removes 

[ 

[Snore  plant  food  and  increases  demand  for  fertilizer. 

The  picture  in  the  entire  western  area  which  might  "be  served  fix)m  the  western 

ihosphate  deposits  is  somewhat  similar.     Roughly,  300,000  tons  of  fertilizer  are 

ing  returned  annually  to  these  soils.     The  estimated  need  is  around  ^50,000  tons 

d  the  total  removal  from  the  soil  hy  crops  is  more  nearly  800,000  tons.     The 

resent  vrestem  manufaxituririg  capacity  for  phosphate  fertilizer  is  only  about 

0,000  tons.     About  two-thirds  of  that  capacity  is  in  low  analysis,  ordinaiy 

^perphosphate  fertilizer.     So  a  look  aliead  makes  it  very  clear  that  there  is  now  a 

i 

bed  for  more  concentrated  fertilizer  manufacturing  capacity  and  there  will  "be  much 

reater  requirement  for  fertilizer  manufacturing  capacity  in  the  future. 
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IVhat  kind  of  manufacturing  capacity  should,  this  iDe?     As  I  pointed  out  earlier 
it  should  be  capacity  that  will  produce  Mgh  analysis  fertilizer  to  help  heat  high 
cost  of  freight.     I  also  pointed  out  that  it  appears  unlikely  that  sufficient  addi- 
tional sulfui'ic  acid  will  he  produced  in  the  \festern  States  to  meet  tlie  needs  "by 
the  sulfuric  acid  method.     This  indicates  th-at  v;e  ma^^  have  to  depend  more  on  the 
j;  electric  fumsxje  method  for  produciiie*;  concentrated  phosphate  fertilizers  in  the 
'West.     I^^droelectric  povv-er  from  our  streams  app-ears  to  provide  an  ansv/er  for  future 
^production  of  fertilizer.     It  talces  low  cost  pov;er,  to  produce  fertilizer  cheai^ly 
i  enough  to  make  it  interesting  for  industr;^'-  to  develop. 

I'fe,   in  the  Bureau  of  Land  Management,  are  interested  in  seeing  the  phosphate 
ji mineral  resources  developed  to  meet  the  agricultural  and  industrial  needs  of  a 
lai^o  western  area.     Increased  development  of  plant  foods  vail  require  the  produc- 
tion of  additional  low-cost  h;)"droelectric  power.     Continued  functioning  of  pov/er 
projects  is  dependent  on  the  proper  management  of  the  watershed  laixls,  many  of 
!\i)hich  arc  under  our  administration  and  jurisdiction.     The  topic  of  hotter  conserva- 
tion of  range  lands  in  the  interest  of  the  farmers  is  a  full  discussion  in  itself. 

Your  immediate  monetary  interest  in  seeing  the  development  of  western 
resources  lies  in  the  fact  that  through  the  production  of  concentrated  fertilizer 
you  can  save  ahout  $30.00  per  ton  of  plant  food,  which  for  the  State  of  Minnesota 
in  I9U9  would  total  more  than  $1,500,000.00  in  reduction  in  the  annual  phosphate 
fertilizer  hill.     Other  States  are  in  more  or  less  degree  comparable .     Minnesota, 
■fay  comparison  v/ith  North  Dakota,  is  a  large  consumer  of  fertilizer.     The  phDsphorus 
taken  from  the  crops  in  Iov:a,   is  almost  double  that  taken  from  the  soil  by  crops  in 
;t4innesota,  because  almost  eveiy  acre  of  the  State  of  Iowa  is  in  farm  land  and  is 
used  for  intensive  production  of  crops  of  one  kind  or  another.     I  have  discussed 
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sphatG  in  some  detail.     The  Bureau  of  Land  Matiagement  has  similar  rcsDonsi"bili- 
tins  and  a  smilar  interest  in  the  development  of  potash — ^much  of  which  also  occurs 
on  puhlic  land  in  New  Mexico,  California  and  Utah. 

It  has  teen  a  pleasure  to  talk  v.lth  you  who  are  land  managers,   pJDOut  some  of 
the  proDlems  of  land  management  of  Hide  Sam's  acres o     We  ?re  proud  of  our  record 
of  conservation  with  a  i:)rofit  and  we  are  loolcirig  forv;ard  to  continued  improvement 
I  of  our  sei'vice  to  you  and  the  public  in  general.     \'^q  hope  to  give  "better  service 
through  "better  conservation  of  v^atershed  Icu^ds,  better  utilization  and  improvement 
'of  our  range  and  forest  lands,  better  ser/ice  thro'ogh  improved  public  land  surveys 
f  and  improved  land  title  records  of  those  lands  which  originated  in  the  public 
'.domain.     We  Irjope  to  help  private  industiy  achieve  more  complete  development  of 
I  mineral  resources  to  serve  the  agricultural  and  industrial  economy  of  the  Nation. 
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I  tftko  it  for  granted  that  the  good  society  you  are   searching  o\\    xo 
this  Great  Issues  course  at  Dartmouth  is  a  gcod  society  for  the  ^omlrg 
generations  as  well  as  for  our  o"wne     Otherwise  the   evfb.jeot  of  Consoi-vetioa 
would  not  have  been  included   in  ite     Conservation  in  the  eimploet  and  most 
meaningful  sense  of  the  term  is  planning  for  future  generatioa«c     V.ih  c    ^ 
of  planning  is  drift ingo     If  we  merel/  drifts   it  imy  happen  that  the  level 
living  of  future  generations  will  be   lower  than  our  own.     The  good  society  o1 
the  future  must  have  levels  of  living  at  least  as  high  aa  our  own<. 

What  I  am  going  to  discuss  with  you  are  the  realities  of  this  oonssrvato 
planning  job.     I  shall  try  to  help  you  to   a  true  understanding  of  its  r'unda- 
mentals  and  then  show  what  it  means   ia  aotual  human  iiffairtu.     T  shali  r.ot 
any  time  to  convince  you  of  the   importsJioQ  of  this  planning  for  •'■he  fut-ireo 
Others  have  done  this  abundantly;     otienvies  you  won id  not  be  having 
conservation  in  this  programe 

In  society's  efforts  to  doal  with  Ita  problems,   one  needc  to  distiaguio:- 
three  necessary  functionse     Ona  of  these  :.s  b'sst  called  publicity^   that   le^ 
bringing  important   issues  and  problems  that  r4eed  attention  before  the  pablio 
80  that  they  will  get  this  attontion«     A  seoond  function  is  eauoation»  *:hat  i.i 
r helping  the  responsible  member o  of  society  to  a  tiue  understanding  of  the 
problemsa     The  responsible     members  aire  not  just  those  holding  public  c:rf loen  • 
^included  more   importantly  is  the  great  body  of  socially  literf\te  pe  mc 

sare  the  real  leaders  of  h\OTani''3ys  whom  the   rank  and  file  unoonsoiousi:, 

'■■' 

accept  as  leaders.     Ihe  third  function  is  that  of  working  out  the  progr^ime  of 
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needed  action  and  executing  tb      len  like  Fairf  tsld  Osborn  and  V«^iillam 
Vogt  are  publicistse  Their  function  is  .^^^i^ion  nicttin^r  Their  re.nurt  boo]  8>. 
Our  Flundered  Planet  and  The  Road  to  Survive  1,  Gtrvi'i   this  purpose  admirably., 
For  the  true  understanding  of  conservation  that  is  neogsis&ry  as  a  baeie  for 
policy-making,  planning  and  action,  however,  one  must  look  to  the  eduoetorso 
Wen  like  Osborn  and  Vogt  m&y   presume  to  give  their  refiders  this  underntandia^* 
But  they  can  hardly  do  so*  since  they  do  not  have  iw  themselveso  If  they  did, 
they  could  not  write  as  they  do. 

What  a  marvelous  publicity  subjsot  they  have  I  One  can  scarcely  look 
anywhere  without  seeing  evidence  of  seeming,  destruction  of  natural  resources, 
of  virgin  forests  logged  off  end  not  restocking?  of  coal  seamc  or  beds  of  or;? 
mined  out©  of  hillsides  deeply  gullied*  Look  further  afield  :n  partr  of  the 
Old  World  and  one  may  see  apparencies  of  ancient  oivilizations  lost  to  the 
ravages  of  waste  end  timet.  Th&   imagination  needs  to  take  only  one  more  fV; 
and  who  knows  how  many  of  the  starry  plenats  are  now  nothing  but  barren  • . 
because  of  heedless  exploitation  by  some  living  race  of  inhabitants! 

My  function  today  and  tomorrow  is  en  educational  one*.  Your  function  as 
graduates  of  Partmouth  College  will  be  that  which  I  have  broadly  caller, 
education  —  not  as  professional  educators  in  most  c&f?esa  but  as  the  .lisponsl^:! 
members  of  society  who  are  its  reel  leaders,  and  who  furnish  the  undo*:'«tending 
which  is  so  necessary  to  sound  policy,  planning.,  and  action© 

Before  I  set  forth  on  this  undertaking,  however,  I  must  caution  you  about 
two  words  freely  used  in  all  discussions  of  ^^onaervations  namely  exploit  and 
deplete*  They  connote  evil  in  the  minds  of  many  conservationist  a »  and  also  Ita 
the  minds  of  much  of  the  populace e  Yet  both  of  these  can  be,  and  usually  arg* 
highly  social  processes o  If  we  are  not  to  exploit  or  deplete,,  we  shf  IX  never 
mine  a  single  ton  of  coal  or  of  iron  ore*  cr  grow  a  glngle  crop  on  virgin 
prairie  soil*  It  is  only  when  these  are  lit  too  rapid  a  rate,  or  wastsfuily 


dont>>;  that  any  aooial  evil  is  ps»rpetratod.   I  sh&il  us©  thom  vary  circvmspaotly 
in  what  I  say  followinga 

I  have  just  used  tho  word  "tastefully."  'Ihis  toe  is  dengsroiso  Vhe 
term  waste  is  another  example  of  a  word  in  ooanioD  uaage  that  needs  morw 
preoise  definition  if  it  is  to  be  put  to  acieatifio  ueoe  In  popular  u60/r 
anything  that  is  not  utilized  is  wastsdi,  regardless  cf  the  ccets  3.nvolv«d  in 
putting  It  to  usee  Ihink  of  the  iron  and  tin  wasted  in  this  senao  ir,  the  tiu 
cans  oolleoted  at  our  "back  doors.  An  exooXlent  illustration  cf  the  prino5pl** 
involved  oomes  from  mining*  Ae   the  ore  ii  removed  from  a  lode,  the  ove"hangi:ig 
rock  strata  commonly  need  to  be  supported  if  the  reuminder  of  the  ioda  is  to 
be  exploited^  The  simplest  way  of  doing  'ihie  ia  to  leave  supporting  pi  liars 
of  the  ore  at  safe  intervals e  Alternatives  s.re  to  build  in  temporary  timber 
supports  or  more  permanent  concrete  pillars »  or  pv\mp  in  sand  from  the  surface:. 
Suppose*  however,  that  all  of  these  cost  more  than   the  ore  in  the  pillars  is 
worth.  These  costs  include  the  use  of  ether*  reeources  as  well  as  labor«  Here 
is  a  possible  conflict  between  the  priv&te  and  tha  publio  interests  of  which 
I  shall  say  more  later*  Perhaps  a  hundred  yaars  from  now,  the  nation  nay  have 
such  great  need  for  this  ore  that  it  would  have  been  wise  to  have  sub&titucec' 
artificial  supports  for  the  pillars  when  the  lode  was  exploited «  But  who  is 
likely  to  be  in  position  to  know  this  defini':ely  at  this  time?  Much  of  the 
time*  therefore*  we  can  not  now  know  whether  or  not  a  given  practice  v/ill 
prove  to  be  wasteful.  Surely*  however,  we  must  not  condemn  all  failure  to 
utilise  every  scrap  of  a  natural  resource  as  waste fu?.o 

By  the  same  sign*  who  knows  that  we  ere  really  wasting  the  top-soil  now 
that  could  be  saved  by  keeping  more  land  under  gress  and  reducing  th©  ^irrent 
output  of  wheat  and  corn?  or  by  building  conaervation  structures  that,  do  not 
pay  for  themselves  in  the  short  run? 


Most  of  my  illustrations  will,   however ^    be  ttxken  from  agri<m]tur.?i  «.Gd 

forestry,   because   it  is  these   I  k.Qow  bes".  --   although  T  o^ace   t; .    .our  whoij 

yeera   in  a  college  of  minefip     The  plaanin.^;  prlnoiplea   involvee  oan  ell  be 
stated  in  terms  of  agriculture  and  forest :ry»     It  is  i^dnly  in  teriis  of  these., 
moreover,  that  Osborn  and  Vogt   ha?©  raised  the    isnue» 

I  hope  you  young  men  will  understand  if  an  oldster  like  pyeelf  has  sot 
been  greatly  perturbed  by  the  reading  of  thee©  two  books c     Please  remeaibi»r  th<9,'. 
we  oldsters  lived  through  an  earlier  period  cf  groat   oonoern  over  oonsf rs-ation 
— -  the   Theodore  Poosevelt'-Gifford  Piafshot  periodo     In  ^:hat  period^  the  presi- 
dent of  ray  alma  mater*  the  University  of  Wis^'ocsinA  Charles  R*  Vfcn  Hise  ,   o. 
geologists  wrote  a  good  book  on  The  C-jni- erva t ion  of  the  Natural  Fesources  of 
the  United  States  (1910)»     This  book  wa/j  a  principal  subject  of  cisoui-cion 
when  T  was  a  graduate  student  at  the  University  of  Y/iroonsin  in  lS15-.iC  ?,     anc. 
in  1917  two  of  its  professors  of  economics «   l?iohert   ?*  Ely  end  Ralph  Hf^ss* 
and  Thomas  Carver  of  Harvard,   and  anothijr  Wisoonsin  geologist^  Cherlsji  Ko  Lolth* 
wrote  a  book  called   The  Foundations  of  Our  National  Prosperity  which  we.a  ororo 
or  less  of  a  reply  to  the  Van  Hise  dooumeato 

It  may  be  of  interest  to  you  that  President  Van  Hise  almcst   failed   5r 
1916  of  reappointment  to  another  five-ye^a^-  tarm  because  of  hie   authorship  of 
this  book»     The  then  chairman  of  the  Unr/^rsHy's  Board  cf  Regents, 
Ex-Governor  William  Do  Hoard,   attacked  th^  book  strongly  beoavee   5t  dio  :frt 
say  enough  about  the  conservation  of  the  '3oil«     Hoard,    a  fellow- liownt mm  of 
mine,  the  founder  of  what  is  still  our  leading  dairy  journal.  Heard  "r   rairynv^.i. 
was  a  thoroughgoing  physiocrat*  believing  that  ai:i  wealth  comes  out  of  the  soil. 
and  that  only  agriculture  is  tru?y  prodvvCtiveo     Hoard   did  not   get  thin 
philosophy  out  of  any  bookc     Alaiost  entirely  self-educated,,  he  eTolvotl   it  out 
of  his  own  contemplations o     Without  benefit  of  the  economic  thinking  of  his 


predecessors,   ho  arrived   in  his  own  philosophic   growth  to  the  point   b>tet   the 
eoonomlo  thinking  of  Europe  had  reached  in  the  18th  C€.nturyc 

Osborn  end  Vogt*   so   far  «\s  they  he;©   any  economic  philosophy  at  all»   arc 
essentially  physiocratse      Tune  Osborn  talks  muah  of   line  "economy  of  nature, '' 
of  this  economy  of  nature  as  the  only  trwe  ©oonosTy*     Man  is  the  grea;; 
destroyer.     He  writes,   "^e  -nust  be  prepared  to   accep-^  the  concept  thet  mnn, 
like  all  other  living  things,    is  pert  cf  one  great  biological  scheroe./' 
(p.   196).     And  if  man  does  not  fit   into  thlo  scheme,  woe  to  man.     To  oori- 
ceive  of  man  as  controlling  nature  seems  prepostorous  to  Osborn* 

The  most  important  single  factoi-  in  society "e  planning  for  its  futur® 
generations  is  the  size  of  the  future  population •     Vogt  and  Osborn  r«oogni«t 
this.      Indeed  the  population  factor  furnishes  most  of  the  drama  in  Vogt's 
book*     I  am  sure  that  most  of  what  neede  to  be  srdd  on  this   subject  vrnt 
presented  in  last  week's   sessionQ<»     However^   I  am  not  sure  that  the  inter- 
relations of  the  population  and  the  oonstirvatlon  problems  have  been  adc-'quately 
developed,   and  this   is  a  subject  with  which  I  have  b<3en  concerned  over  most  of 
my  acadaznic  years©     While   I  was  a  graduate   student  a^'a  the  bniversity  of 
Wisconsin  in  1915-18  I  engaged  in  the  current  discussions  of  it,   in  particula::' 
taking  part   in  Professor   E*  A«   Ross"' a   saminar  th&t  was  popularly  kncwTi  on  th3 
campus  as  his   "fecundity  seminar,"  out   of  which  grew  eventually  hie  book 
Standing  Room  Only,  which  was  the  population-elarm  book  of  his  day-^     ProCeeso;* 
Ross  used  to  say*   "The  enemy  of  the  dove  of  peace  i«  not  the  warlike  eagle ;: 
but  the  stork."    When  I  came  to  Harvard    in   1927   I  was  brought   into   ooctaci 
with  Professor  Edward  Me  East.,    the  g:reat  ger^ietioist..,,  whose   book  Ma^ij:J.Rd_at 
the  Crossroads  was  the  population-alarm  boo?<  of  the  next  deoade*     Professor 
East  got   interested  in  population  while  helping  Herbert  Hoover  run  the 
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War  Food  Administration  during  the  First  VJorld  Far..     He  visueii;,  human 

raoe  sinking  to   a  Melthusian  le^el  within  e  century  if  something  dxestin 
was   not  don©  to  prevent  it;     Professor  East  was  one  ot  the  group  that 
organized II   following  World  War  I,  the   International   Aosociation  for  th^ 
Scientifio  Invest igetion  of  Population  Problems i,   ai-d  he  was  the   first    -hairiiid-i 
of  its   Commission  I  on  Food  Supply  and  P6pulation>     When  he  becairie  bowed  do^n 
with  his  genetics  researoh  agaiRs  he  tranefarred  this  Commission  I  to  me  ard 
we   started  a  research  project  here  a'i  Harvard  on  the  analysis  cf  woric*  data 
on  population  and  food  supply.     The  i\mericaa  chapter  in  the  Iiiternttticnal 
Population  Union  is  called  the  Popultitlor  Association  of  America.     Its  last 
session  at  Princeton  University  (May  1049)  was   devoted  to  Population  and 
Scarce  Food  Pesources,   and  some  of  what.   I  a^n  presenting  you  today  is  drawn 
from  the  paper  which  I  read  on  that  occai^ion. 

Althiough  in  what  follows   X  may  say  a  number  of  things  t)bat  iTiay  saem  to 
discount  the  extravagar.t   statements  macie  by  men  like  Rossj  Eest>  Osborn,  end 
Vogt,   let  no  one  conclude  that   I  don't  rate  the  population  problem  as  ;)n8  of 
the  great   issues  of  the  dayo     I  know  of  no   subject  faoirg  the  world  that  needs 
more  attention  at  this  timee     The  international  orgajiizetions  that  have  beea 
set  up  since  the  war  devote  altogether  too  little  attention  to  the  population 
factor.     All  that  the  FAO  may  hope  to  fchieve  in  the  way  of  more  eff«otive 
use  of  the  world *s  food  producing  reaovirses   can  eaeily  be  more  than  off^'et 
by  a  high  net   increase  in  the  population  of  the  densely  populated  agrioulturai 
countries »     Yet  the  subject  received  little  attention  at  the  Hot  Springs 
Conference  out   of  which  FAO   grew,   and  at  the  recent  United  Naticrs  Conference 
on  the  Conservation  and  Utilisation  of  Resources   (l^KSCUR)*     At  lake  (Jioceas, 
Colin  Clark  read  about  the  only  paper  on  the  subjects     (I  brought   it   int:>  m> 
rather  rigorous  review  of  Stephen  Raushenbush's  papers) 


Vne  elements   in  the  popuJation  problem  that  neod  to  be  brought  to  ^6 

when  it  is  related  to  ooneervetion  oen  be  stated  irery  simply  as  follows « 

!•     The  realistiop   and  at  the  same  time  imderatandable*  way  in  which  to 
look  at  the  population  phasa  cf   our  problem  ia   in  tanr.a  of  tvfo   rates  of  £rov*.h, 
one  of  population  and  the  other  of  piog'esc   in  the  artso     If  th-s  arts  'idTsnco 
faster  than  the  population^   as    in  weste 'd,  Europe  aiuae  early  in  the   laduitri  v.-_ 
Revolution,  planes  of  living  are  sure  to  bo  rising*^     If^   contrarlwisep  the 
population  is  advancing  at  a  faster  rate  than  the  arta^  planee  of  livlag  &re 
sure  to  be  deoliningo     This  latter  doee  not  happen  ve^ry  often,   aad  then  only 
for  short  periods^    such  as   following  World  V'ar  I,   or  aimilar  disasters   in  the 
densely  populated  agricultural   civil^^setionKo     However,   the  population  and 
the  arts  may  be  advancing  oloeely  in  parallel  -with  slight  departures  either 
way  for  short  periods.     Or  a  population  niay  be  stationary  for  several   centuries 
as   in  Chine  for  several  centuries  before  the  new  groYi?th  set   in  in  the   last 
century o 

2»     We  must  look  at  the  population  problem  not  only  in  torme  of  a  ooiaperi- 
son  of  these  two  rates   of  growth^  but   in  terms  of   such  a  ocmparif*on  covntr"  "  • 
country  in  the  main©     To  combine  the  Uw.Lted  States   ar^d   India   3,atQ  one   uotal 
for  such  an  analysis  is  meaningless  teoause  the  United  States  iia  not   going  to 
send  much  free  food  to  India«   and  Indie  is  not  going  to  be  able  to  bay  nmoh 
food  from  the  United  States 3  or«  for  that  netter*  from  a^iy  other  count. 'icsc 
India's  buying  power  for   food  is   deterHflGGd  by  the  araount  of  juta  ?   oottoKf 
and  tee  which  she  can  produce  and  fird  an  outside  market  for  and   she  amount 
of  manufactured  products  that  she  oai:.  sell  fc.broad0     The  exports  of  out.?  end 
cotton  are   already  deolininge      India.    ^    .ro  other  agri  :juitural  countries  now 
struggling  desperately  to    indu«;trial  1^363  will  ne«d  to  find  mont  of  her 
market  for  these  products  among  her  own,  familios   as  their  levels  of   living 


ce- 
rise with  icoreasing  output  per  workerc  A  ?!ir.\il&r  situation  oonfroats 
and  other  Oriental  oountriea.  Japan  did  de/elop  a  8lreable  export  market  for 
silk  and  ootton  goods  before  World  War  U  f.   but  both  of  these  have  largely 
vanished©  ^^^hen  the  problem  ir  hand  is  analyzed  country  by  country  as  I  have 
just  done  it  for  the  United  States  crd  India,  the  ooni^lusion  is  quickly 
reached  that  the  balance  between  the  rsv-^s  of  popvlation  growth  and  progress 
in  the  arts  needs  to  be  achieved  maiidy  country  by  country,  not  .for  thj  w>rld 
as  one  unit©  Ihe  nations  united  uncUr  ?A0  cbd  help  eii^h  other  to  aohiavo 
this  balance;  but  only  to  a  very  lim:.ted.  en-'--QnX   by  frae  distr:ibution  o^ 
surplus  foods e 

3»  Proceeding  along  the  foregoinr  Xia«>Si  l9t  ua  consider  the  rel&uion 
of  the  balance  of  these  two  ra-^ies  of  grcv:th  to  coaser/ations  firefc^.  i'or  'ihe 
United  States  and  then  for  several  othca  sm.*rple  countries.  A3  for  the  United 
States,  the  progress  of  the  arts  of  prcducbion  has  been  faster  than  the 
population  growth  almost  from  the  time  of  the  Revolutions  if  aot  eerlicro 
Coupled  with  thisg  there  have  been  rcw  Tirgin  resources  available  for  further 
exploitation*  Toward  the  end  of  the  last  century »  the  new  lends  of  tha  United 
States  with  cultivable  soils  seemed  to  be  about  exhausted*  Progress  ia  the 
arts  since  then*  however*  has  given  us  a  rapid  expansion  of  agricultaral  output 
since  the  beginning  of  World  Far  lo  The  progress  of  the  arts  has  inoluced 
discovering  how  to  maintain  the  productivity  of  cur  soils  as  well  &8  to 
increase  the  yielda  from  them©  Wa  nrw  knoTr  how  to  co.aservo  our  soilSf  asd  iK 
is  almost  Inconceivable  that  w©  will  not  aj)ply  this  iaformatione 

Highly  pertinent  in  this  Qonnec^:ion  is  what  General  FrarjMis  Ac  V  elkor,  the 
foremost  American  economist  of  his  time,  w?*ute,  in  his  prefiay  to  th*'.  I8SG 
Census  of  Agriculture? 

**rown  to  this  time  our  apparently  waatefu}  culture  has^  as  I  hv-e 
sought  to  ohows  been  the  ziwe  eooncn-y  of   the  national  st^'ength;  ou" 
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apparent  ab^iae  of  the  capital  fund   of  the  country  has,  in  fact,,,  «f footed 
the  highest  possible  improvements  cf   the  public  patri<r?-'  '"'  .. 

eight  noble   states^    in  an  indisr^olvible  v-nions   ere  the  ^  iuation 

of  this  policy.     Their  sohoolhouses   and  churches^   their  shor.s  erd 
faotoriesg  their  roads  and  bridj^ee^  thejr  railways  and  warehouse Sg  are 
the  fruits  of  the  characteristi--:  Amerlitn  af^rioulture   of  tha   pas  tn 

"But  from  a  time  not  far  dlstf-ntj    if  indeed  it   has  .iot   already 
arrived,   a  contina8no3  in  this  policy  will  be,  not  the  improvement  of 
our  patrimony,   but  the  impoTeri^hment  of  our  posterity.** 

If  General  Walker  had  been  writing  a  preface  to  the   Censis  of  1940^   he 

might  have  written  in  precisely  the  sam^)  veir,,   again  saying  that  the 

exploitation  of  the  past  had  been  sound  nationai  economic  polioya  but  that 

the  point  has  now  been  reaohedi,  or  ia  n:>i,  now  far  distant*  when  we  must 

change  our  ways  or  posterity  ifvill  suffer g     Conceivably  some  oommontator 

\    another  sixty  years  from  now  will  be  moved  to  write  in  the  same  wayo 

As  to  the  growth  of  population  on  the  otlier  side  of  the  balance,   it 
is  commonly  agreed  that  the  population  of  the  United  States  at  its  peak 
will  be  larger  than  was  predicted  by  the  scholars  in  this  field  before  the 
war.     They  made  the  mistake  of  lowering,  their  prediction  rates  of  net 
increase  because  of  the  falling  off    In  birth  rates  during  the  depression 
years  of  the  1930 's,   not  rec0j;;al2ing  that  abnormal  conditions  were  causing 
this.     There   is  a  similar  tendency  for  some  now  to  predict  too  large  a 
population  on  the  basis  of  the   rates  of  net   Increase  since  194Cc     There  will 
be  a  dip  in  the  birth  rates  and  net   increases  before  longs  but  we  do  not 
know  how  low  the  rates  will  fallo     It  does  aiot  seem  plausible  to  plan  for 
more  than  200  -  260  millions  as  the  peak  fi>^.re«     Gi\en  such  an  increase* 
there   is  little  doubt  as  to  our  abili^  to    advance  the   arts  of  ag;ri cultural 

/     production  faster  than  the  population  in«:ire5ige« 

India.      Ohe  population  of  India  has  boei  growing  at  a  tremendous  rato    since 
1920  —  an  aggregate  increase  of  83  millions <>  or  moro  than  1  per  cent  a 


year.     Why  this   large  increase?     la  part   it    is  merely  an  off&  ths 

very  slight  increase   in  preceding  deoac9K»     Losses  from  disease  -,vere  very 
large  during  these  earlier  decades*      Hh'j  iniluenaa  epidemic  or  World  war  I 
years  is  commonly  credited  with  10  million  deaths o      The  expsotacoy  ol    life 
at  birth  in  India  was   around  twenty-six  yeare   in  1880 »     It  had  a  riser;  ba: 
little  above  this  level  by  1930<.      It  hay  gained   considerably  siLoe  1^,'20, 
The  falling  death  rates  have  made  possible  a  large  growth  in  population, 
but  these  could  not  have  occurred  if  there  had  not  been  some   increase  in 
output  of  food  per  person  over  the  whol«  periodo 

In  general^   however,   yields  of  crops  par  acre  in  India  have  been  highly 
stable   for  a  long  time*     At  the  Rothams'ooad  Experiment  Station  in  England, 
wheat  has  been  grown  continuously  on  the  sBm.^  plots  since  1842  with  no 
additions  of  fertiliser.      The  yields  have  declined  to  a  level  of  seven  or 
eight  bushels  per  acre*     This   repretsenta  the  rate   at  which  the  mineral 
plant  foods  in  the  upper  subsoil  combined  with  the  decaying  crop  resiiuee 
and  the  plant  nutrients  deposited  aXong  with  rainfall^  make  plant  nutrients 
available  for  the  growth  of  wheat.     On  ffiuoh  of  the  araa  of  India,  yields 
of  rice   and  other  crops  closely  approxioiat©   levolr  eouivalent  to  those  of 
the  Rothamstead  plots*     However,   in  the  decades  from  1880  on,   an  appreci%b5.e 
acreage  of  now  land  was   irrigated  or  brought  into   cultivation  and  this  made 
possible  more  food  to  support  more  ptiopl©«>     It   is  liot  likelya   ucder  the 
foregoing  circumstances,   that  populatioK  pr<3«8ure  will  cause  anj'  further 
abuse  of  the  lands*      'JTie  one  possibility   is   that  water  power  ivill  be  used 
to  produce  cheap  nitrogen  by  electrolytic  processes*   and  this  used  a.; 
commercial  fertilizer  without   complements   of  potash  and  phosphate  will 
unbalance  the  soil. 

If  new  technology  is  not   introcuoed  in&o   Indian   the  population  growth 
will  slacken  in  the  near  future,   and  slacken  still  more  as   the  years   go  byo 


Imports   cf    food  have  been  inoreauing  iffiportant?^   over  the  past  fivo  yftars, 
these  foods  being  purchased  out  of  aterliag  bal;^nc9s  that  were  accumulated 
during  the  period  of  military  occupation  of  Inditu      Ihese  balances  v.ili  not 
last  much  longer© 

A  more  reasonable  expectation  is   that   additional  fertilizer  will  be 
made  available  and  new  tec>m5ques  will  ba  int reduced »   and  the  arts  of 
production  will  be  advanced  at  an  incrf^asixig  rate^   end  that  et  soma  tine  not 
too  far  off  the  arts  will  begin  to   gair.  fas^'^er  than  the  popuiationo     I   have 
asked  each  Indian  whom  I  have  met  at  F/sD   and  oth^r  iioetiu^B  hovf  soon  they 
think  the  point  will  be  reached  where  the  tx^ro  rates  coma  in  balfno*?  ai'd 
planes  of  living  will  begin  to  riseo     Of  couree   they  hesitate    be   enswrg  bu-^- 
when  I  try  out   the  suggestion  of  fifty  years e   ell  of  them  think  this   is   too 
long*     Twenty  to  thirty  years  represents  about  the  uean  of  their  ans-7<ree 

At  this  point   it  will  be  well  to   ooncid^r  how  population  declina  ocariOj 
about   in  a  country.     The  answer  is  that   it  comes  about  family  by  faccily 
and  not   in  the  form  of  one  general  decline  in  birth  rates©     A  smal2.  pe:.v;ent" 
age  of  the  families  of  India  are  already  keeping  the  number  cf  children 
down  to  the  level  where  they  can  provide  them  with  proper  focda    clothing 
and  health  and  a  certain  amount   of  education*     I  hava  asked  these   Indians 
and  all  my  students  from  India  to  give  ma  v.heir  r^uese   as  to  how  large  the 
percentage  of   families  is  that   is  doing   ohia*     Their  answers  range  from  five 
to  fifteen  per  oent»     A  similar  question  pu'i  to  students   in  United  States 
gives  a  range   of  from  fifty  to   seventy-five  per  c©nt»      There  are  oi    course 
no  actual  statistics  on  this  point  available   in  either  country >     In  botn 
countries  the  percentage   is   increasingo     It   is   in  this  way  that  population 
growth  is  eventually  put  under  control© 
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Puerto  Rloo.      Th©  population  growth  of  PuaHio   Rl*5o  had  almost  ceaaed   ia 
1898  when  United  States   took  ov^er  th«  goFernment   of  tha   Islandc     The 
population  has   doubled  since  then..     Th©   tugarcaas  export  of  the  lalai.a  was 
50^000  tons   in  1898.      The  quota  for  1949  is   SgOjOOO  tons*      IhGse  additi . 
exports  have   bought  enough  rioe,  bear>3   pid  calt  flab  from  the  United  Fta^^ea 
to  make  possible    a  doubling  of  the  population^     Hi&lf  of  the  Island's  lood 
supply  ia  imported  mostly  in  the  forirt  of  these  throe  foods ^     The  weg-:jti  on 
the  sugar  plantations  have  made  it  possible  for  caae  workers'  faLdliei.  to 
buy  the  rice*  beans »  and  salt  fisho 

The  Puerto  Rican  sugarcane  quote   ie  not  expected  to   be  ix^crsased*     !<he 
other  exports  of  the   Island,   coffee*  tobacco «   pineapples,    end  grapefruit  have 
been  declining.     The  arts  of  agricultursl   production  can  to  a  coMsidsrabXe 
extent  restox^e  some  of  these  lines  of  production  and  increase  the  domestic 
food  supply  80  that  perhaps   250^000  Liore  farir.  people  can  be  supported  on  the 
lande     Industrialization  has  definite  liaiitj^j    50*000  being  employed  's.n  tlie 
industries  at  present.     The  maximum  no<s-  being  estimated  is   250^000*     The 
500,000  more  persons   supported  by  these  additional  industrial  workers   combined 
with  the  250,000,  will  make  possible  an  increase  of  40  per  cent  ia  the 
population* 

But  will  the  gains  in  the  arts  keep  up  vrlth  the  growth  in  populi?.tion? 
They  may  or  may  not.      The  ariswer  depends  more  largely  upon  how  fast  ^jduoatiQn 
can  be  extended  to  all  of  the  children  tVan  upon  any  other  factoro     Iju  uetri- 
alization  with  its  accompanying  urbanieation  will  alno  helpo     The  numb-tjr  of 
children  born  to   completed  fardlies  of  wcmen  --rvith  education  beyond  tho  sixth 
grade  is  little  more  than  half  that  of  the  average*   and  ^omptirabla  figures 
for  urban  women  are  only  a  little  more  thun  fialf  thoae  for  farm  ^vomon-.     Thie 
number  of  women  who  want  to  keep  their   families   vo   reasonable  lijaits  ia 
increasing  rapidly  with  education  and  improred  public  healt:.i  meaaureso 


Europe*     Only  ia  a  fow  sections  of  Europe  hes  there  been  a  net  ^or&tloa 

of  soil  in  the  last  few  centuries i>     'Ihe  daoliaas  that  have  occurred  ifx  sfcjne 
periods   have  been  more  than  offset   afterwards   in  most   areas*        Field .- 
Europe  that  have  been  farmed  for  500  to    lOOC  yearc  are  as  productive  today 
as   in  any  time   in  their  history/*      The  populetiou  KcJ.olars  are  prsv^i    ..  ....,_^  that 

the  growth  of  population  in  Europe  exclusi-ve   of  Hussia  will  level  out   on  the 
average  before  the  year  2000. 

The  Old  Civilizations*     The  statements  oo-umonly  made  by  conservationists  to 
the  effect  that  parts  of  the  Near  East,  Kor'/m  Africa*   and  so  forth  hav© 
become  abandoned  as  a  result  of  continuous  exploitation  of  the  land  are. 
generally  questioned  by  students   of  history-      The  theory  Simkovitoh  presented 
in  his  Hay  and  History  are  generally  scoffed  at  today*     The  lost  civil! getions 
suffered  severely  from  military  oonqt>ests=.     It   secerns  to  be  agreed  by  ol:lmgtol  • 
ogists  that  the  rainfall   of  North  Africa  hes  been  going  through  a  Ion;* 
sequence  of  decline* 

Furthermore  even  though  some  of  thaa^j  civilizations  vaniehed  because  of 
neglect  of  the   land,   if  the  progress   of  agricultural  science  in  the  iet-t 
hundred  years  means  anything  ati  all»   it  v^i  11  "prevent  an  ooourrenca  of  suoh 
a  catastrophes 

Ihe  sane  way  in  whioh  to  evaluate  the  world  situation  in  terms  of 
population  growth  and  food  supply  is  therefore   in  terms   of  the  percentage  of 
the  population  of  the  world  whioh  is   living  in  countries  when?   "che  art£'  of 
production  are  advancing  faster  than  the  population.     Hmtard   Tol'ey  of  the 
staff  of  FAO,    in  his  paper   in  a  symposium  under  the  title  of  Freedom  f^-om 
Want  before  the  Association  for  the  AdvanceiLant  of  Soienee  made  an  eatimtte 
of  40  per  cent  for  this  figure c     If  one  accepts  small  net  gains   and  the 
data  assembled  by  Colin  Clark  in  his  Conditions   of  Economic  Progress^,    ".he 
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figure  may  range  as  high  as  sixty  per  oonfco  whichever  percen-. 
Boceptedp  wo  have  every  reason  to  expect  that  it  will  enlarge  v   .j 
countries  family  by  family*  until  the  average  for  oountry  after  covir 
a  net  gain,  and  that  the  net  gains  for  the  forty  or  sixty  per  oeat  will 
be  increasing a 

Obviously  there  is  a  great  danger  of  ar.alyzing  this  problem  in  termn 
of  world  totals  as  Osborn  and  Vogt  have  domio  Norris  Dodd,  Director  Genoral 
of  PAO,  was  talking  last  year  to  the  effect  that  56*000  new  mouths  wera 
sitting  down  to  breakfast  each  morning  sommvhers  in  the  world  o  This  surely 
was  thinking  in  terms  of  world  totals*  Criticised  for  this  form  of  statements 
he  is  now  making  a  new  one  to  the  effect  that  irore  persons  go  to  bed  hungry 
each  night  than  the  night  before e 

This  latter  statement  has  a  fair  ohens-i  of  being  true  for  the  next 
decade  or  so  because  the  large  populations  of  the  wcrld  are  i.i   countries 
living  at  the  Malthusian  levels  and  tho  progress  of  science  ii  reducing;  the 
death  rates  in  these  countries  faster  th^n  the  birth  rates  end  the  increase 
in  food  supply*  This  means  that  fewer  will  die  of  specif io  dieoases  iind 
proportionately  more  will  die  because  of  malnutrition  and  hunger  as  suoho 
This  creates  a  critical  situationo  But  it  is  one  in  which  conservation  is 
very  little  involved©  since  it  is  not  the  abuse  cf  nature's  resources  ^ihat 
will  cause  this  situation©   Ihe  solution  will  have  to  take  the  fonc,  of 
increasing  the  numier  of  families  that  keep  the  number  of  children  wiiihin 
reasonable  control* 

The  second  main  factor  in  our  problem  is  bett  introduced  in  terins  oi' 
the  familiar  maxim  of  the  conservatiDnista  that  true  conservation  requires 
"each  generation  to  hand  down  to  the  next  £ir  undiminished  patrimony o"   This 


is  popularly  understood  to  mean  an  undiminished  patrimony  of  neturc*! 
resources.   Understood  as  suah»  however,  it  makes  no  sense o  0therwi3o»  as 
I  stated  before,  we  would  not  tte  able  to  mine  a  single  ton  of  coal  or  ore» 
or  grow  a  single  crop  on  any  virgin  prairie  Koil» 

If,  on  the  other  hand^  the  patrimony  thf^t  is  to  be  undiminished  includes 
the  buildings  and  other  real  property  that  w©  maxce  from  these  n&tural  re- 
sources, any  increase  in  real  property  that  more  then  offsets  the  depletion 
of  natural  resources  over  a  generation^  mea:u?  an  enlarged  patriii^ony* 

Surely  something  different  from  either  of  these  must  be  meant  by  Rn 
undiminished  patrimony i  but  what  it  is  le  aot  easy  to  statec  Bssioallyj  ovr 
concern  is  that  future  generations  shall  hare  at  least  as  high  a  leval  of 
living  as  our  own*  We  could  grow  in  we^ii.th  and  still  defeat  such  an  ends. 
All  we  would  have  to  do  is  to  convert  natural  resources  into  buildings-  roads? 
bridges  and  land  improvements  at  such  a  rate,  and  achieve  such  a  vast  inventory 
of  these 5  that  future  natural  resources  v;ill  not  be  auff  ioisnt  to  keep  them 
in  repair  and  replace  them  as  they  wear  out.  We  could  also  in  our  day-to-day 
living  be  eating  food,  wearing  clothes*  and  burning  ooal,  gas*  petrole^am  uid 
other  fuels  at  such  a  rate  that  the  natural  base  of  chese  will  not  hold  out; 
or  the  substitutes  for  some  of  these.*  such  ar  alcohol  from  annual  crops* 
will  be  more  costly  than  the  present  supplies©  If  these  are  being  donsp 
they  add  up  to  lower  levels  of  living  in  the  future  than  now.  This  nureiy 
is  the  only  practical  meaning  that  the  undiivdnished  patrimony  proposM-ioa 
can  haveo 

Ihe  question  then  iss  Have  we  been  doing  this?  Many  coiiBervatxcnis^s 
say  "Yes."  Osborn  made  a  clear  statament  to  this  effect  at  the  Ii^;.T.^o  Mid - 
Century  Celebration j  end  Raushenbuoh  so  implied  in  his  Lake  Success  presenta- 
tion These  men  apparently  believe  that  our  rising  yields  per  acre 9  and 
increasing  output  per  worker,  have  eome  from  too  free  a  use  cf  rosourotis  of 


ooai,   oil*   end  m'rtallio  oress    thareby  R.nrdEg  e^  ker  with  more  powsr  th^n 

will  be  available   in  the   future,   and  a  fi-eer  uee  of   resources   of  plaai; 
nutrients   in  the   soil  and   oomineroial  fertilizers  than  will  be   a/ailabU   in 
the  future. 

It  will  be  at  once  apparent  thet  ixq   ccriclusrve  answer  -co  this  ou^'jtion 
is  possible.     One  criterion  sometimfig  edv^accsd  it  relative  rise  in  prioes 
of  food,   fuel,    lumber,    coal,   aud  othor  materials   derived  rather  directly  fran 
natural  reserveso     But  prices  are  expressio'B  of  the  relative  raten  of  inorcaaj 
in  supply  and  demand,   and  could  fall  oiereXy  because   of  over-rapid  exploitatioa 
or  rise  for  the  opposite   reaeoa.     Food  pric^^^p   did  rise,    relatively*   I'rcm  18'/0 
to  1920,  but  this  wts  beoauso  rates   of  eyrpioitation  and  the  arte  ox'  food 
production  did  not  keep  up  with  the  growth  of  population  end  rising  Xcvela 
of  per-capita  decand  for  food*     Food  prices  were,  depressed  from  1920  to   1940 
beoause  exploitation  and  the  artg  advanced  the  more  rapidly*     So  thitiking, 
Kaushonbush  at  the  United  Nations   Ccnforencj  predicted  fifty  years  of  rising 
food  prices.     I  made  bold  in  reply  to  prediot  no  net  rise  over  this  peiiodo 
The  basis  for  ncy  prediction  was  nothing  ii\ore  than  a  belief  that  the  -irtB  of 
agricultural  production  will  advance  as  f  as :.  as  the  demand  for  foodi     find 
that  the  present  backlog  of  unused  agrioKltural  technology  will  persist  as 
a  result  of  new  discoveries*     The  netural  scientists  at   the  M«I«»T»  mi-i-centurj- 
celebration,   Dr,  Vanuevar  Bush  especially,  fjxhibited  iaiore  extravagant  beliefs 
on  this  score  than  I  have  ever  dared ^ 

There  is  one  other   contingency  ^;hat  needs  to  be  considered,   nfiinoly^  thet 
surplus  farm  populations  will  migrat^a  to  cities  at  en  ocoeleratiag  rhbs  and 
raise  prices  of  farm  products  pr'sen'^ly  to  a.  higher  relative    levelo     Colin 
Clark  made  much  of  this  in  his  Lake  Success  paper  a   and  even  called  lo-^  a 
de-emphasis  on  industrialization  exoopt  in   '.he  severely  overpopulated  rur-al 


countries  and  areas*      (Probably  he  would  pub  oui    o-fjm  South  in  thie   (?:roupp) 
It  has   to  be  admitted  that  after  inak^ini:  all  tho   f,d  jus  tine  late   .    <.     „./>    .s^, 
differences  in  costs  of   living,  faru!  fftia5.1y  in<50K;9s  ha.ve  remained  too     ov 
in  ail  countries  because   of  high  rurtd  birthratee   end  non-compenwating  rates 
of  migration.      If  the  migration  ratef   rise   importsjitly,    as   Clark  aypeocs 
it  is  likely  to  be  because  of  the  reple^emf^nt  of  farm  labor  by  power  and 
machinery •      T!he  farmworkers  will  be  gashed  out  more  than  pulled  out       A 
year  ago  nowj  the  Delta  cotton  area  was  mak:  ng  a  great  bid  to  get  16,; 000 
more  workers  to  harvest  the   rest  of  its  cotton  before  serious  danger  from 
the  rainse     If  the  machine  makers  have  sold  ae  muny  cotton  pickers   in  the 
Delta  as  they  planned  to  sell  this  fell,   thsry  will  have  replaced  20,000 
hand  pickers,   allowing  25  per  maohinec     Suah  subatitutionj  howeverg   lowers 
prices  of  farm  products  at  the  seme  time  that   it    u^gments  migration* 

♦       *       «       >^       *       *       * 
Ihe  third  major  element  in  the  rola   of  oanservation  in  a  good  society 
conoeme  the  conflict  between  public  and  private  interest   in  coariervationc 
The  professional  conservationists  have  much   to  say  about  the  failure  oT 
competition  and  free  enterprise   to  give  us  proper  conservation^     That  the 
public  has   interests   in  preserving  natural  r^ sources  that  are   in  r\ddit'.or  to 
those  of  individual  property  hcldere,   no  one  questions.     One  has  only  to 
mention  the  pvblic  interest   in  flood  control,   in  protecting  reser-^oirs  from 
siltation,   and  in  the  preserving  of  recreational?    scenic  and  wild  life  vciuos, 
to  make  thla  po^'nt  clearo     Equally  clear  ia   it  that  the  time-spaa  of  the 
public   interest   is  likely  to  be   longer  than  that  of  most  privete  property 
holders o     For  this  reason^   governments   end  their  supporting  pv.blios  have  a 
great  obligation  to  see  that  the  public  values   in  all  forms  of  resourc.9  use 
are  fully  analyted,    and  that  the  necessary  measures  are  taken  to  prote-^t 
these  valueso      There   is  by  no  means  enough  of  su^sh  analysis  at  present,   end 


-id- 
no  doubt  some   important  needs  for  proteoticn  are   being,  neglected  -«    tnie   in 
spite  of  rapidly  grcwing  expend itijiree  oa  suoh  protectiono 

In  this  connection  there  needs  to  btj  mentioned  the  fourth  factor  in 
our  problems   a  speoial  type  of  risk  that   retards  adoption  of  long^r-BDaa 
management  plana  <=«  the  risk  that  the  remaining  virgin  euppiies  of  natural 
resources  will  keep  the  price  down  to  a  level  that  will  not  compensate  one 
for  an  investment  in  a  more  intensiv*?  us©  of  resourosa«     Frequently  &sa5cit.tocl 
with  this  is  the  risk  that  new  teohnclo|i,y  will  inore&se  or  cheapen  the   supplyr 
The  timber  situation  in  the  United  States   illustrate^i  the  for<ogoine,  .iiciply. 
In  spite  of  all  of   the  very  free  exploit  t^itioii  of    vhe   forests  of  the  limited 
States,  the  stumpa^e  prices  of  a  large  majority  of   fci e  types  and  grades  of 
timber  in  the  United  States  are   still  k«pt  so  lows  bv  timber  that  grow  without 
benefit  of  any  management,   that  only  very  oirciAmspeo-^^jly  dare  most  timborlend 
owners  venture  more  than  sinple  extensive  woodland  muaagement  praotioaso 
K^ost  of  our  virgin  timber  areas  have  beosia  out  overs    J-t  is  true,   \mt  large 
virgin  resources  of  other  species,   psrtioalerly  hardrfoods,   j:«iiiaia  f\ftev  the 
first  loggings   and  natural  reproduction  ;?ollowi;ag  cutting  has  addod  stil" 
more.     The  major  retarding  factor  in  fdoptioo  of  woodland  maru^emant  practican 
in  this  country  from  the  Lekes  states  east   5  8  a  sufficient  deiriand  for  th*? 
low-grade  timber  that  needs   to  be  out  cut  a&  tha  first  step  tov/ard  sustained 
yield  management.     The  Forest  Service  Reeppraiaal   report  estiiuatea  the. 
current  drain  on  timberlands  at  13o7  billiori  oubio  feet,   and  the  anaual  groifctn 
at  13 .40     The   large  deficit  is  in  sewlog  timber* 

The  discussion  of  petroleum  resources   at  the   :Lake  Success  meeting  by 
Detn  Levorscn  of  the  Stanford  Univereity  School  cf  Mmes  furnished  a>aoth6r 
exemplification  of  this  risk  factorc     Tha   recont   rise   in  prices   of  petroleuirt 


has  been  due,   according  to  Levorsen,    act   to  fec^r  Bcarciby  of  rgsource-..   b-it 

to   lag,   in  discoTery  operations  becausa   of  the   fej&r  thet  new  oi..   .,^^.-..  ^    u 

break  the  market o     I  quote  him  exactly j 

"There   seems  to  te  ample  evidence  of   the  abundeuc©  of  undiscovered 
petroleum  reserves    in  the  world   in  lerxtis   of  th?3  future  needs  cf  the 
world.     Any  failure  of  world  suppl:/  to  meet  world  demand  over  the 
next   several   hundred  years  will  certeir.ly  not  be  dug  to   a  lack  of 
undiscovered  reserves  but   rather  to  a  failure   of  the  discovery  effort 
for  one  reason  or  another*     Experleaco  suggc  t.3  that  failur,-?  of  dle- 
covory  is  more  often  the  result  of  ffoilur©  to   provide  a  healthy 
political   and  eoonomio   climate  thea  it   is  a  failure   of  technology* 
Whatever  the  cause j,   the   orux  of  the  problem  is   discovery  —  tc   reduce 
these  undiscovered  reservee  to  posrsasbion." 

Where  risk  is  a  vital  factor  in  tin  rate  of  utilicatioa  of  rstouroGs^  e 
further  role  of  public  agencies  may  be  ir«d5.csted<-       lilations  ai  e   i-i  much 
better  position  to  underwrite   risks  of  tbiiS  type  thea  is  private  enterprise 
because  of  the   much  broader  coverage  arc  bane  they  afford. 

♦         j:*         «         .1-         *         j.         i8< 

It  follows  from  our  analyaifi  of  tbe^e   ''our   factors   in  pldnrlnv;  for 
future  generations  that  so  far  as  the  Ui^Hed  States  is  concer^aeda  and  for 
at  least  40  per  cent  of  th©  rest  of  tha  i/or.'ids   and  for  more  later*  the  issue 
is  not  one  of  whether  or  not  the  hua-Bn  rtce  will  perish  froru  lack  of  rss^urces 
or  even  have  to  exist  on  a  lower  plane  cl  living/,  than  the  presents     but 
rather  one  of  how  much  better  we  can  make  future  thaii  present  livin^jDy 
developing  sounder  plane  for  the  futura  use  of  our  r^j sources*        This   l^  the 
real  opportunity  confronting  the  youth  of  this  generation* 

It  is  to  the  conservation  problem  stated  in  theae  terma  that  th©   ^-eaHy 
constructive  conservationists  are  addressing  thea-sel ves  today? 

♦  Jft  i»  !«}l  *  ^  ,t 

When  the  problem  ia   addressed  in  these   tefiiifit;    i  ;  becomas  or^,    in  the 
case  of  agricultural  lands  particularly »   not.  so  much  of  subiidliiag  tha 
protection  of  land  resources,   as  of  helping  the _pr iv at e  pro ae -"t y Jno Ide r J^ 


-dKJ' 


see  his  own  best  interest.   The  procedure  for  doing  this  that  is  ooming  into 
wider  use  eeoh  year  is  callod  farm  planning:?  or  farm  -and -home  planning:  ".*.'e 
at  Harvard  have  been  assisting  in  developing  this  procedure  over  the  past 
thirteen  years,  working  in  olose  collaboratioa  ir  this  with  the  jniversity  ol* 
Massachusetts  and  several  divisions  cf  the  bnited  States  Fepartrngnt  of 
Agriculture,  including  the  Soil  Coneervation  Sorvioe,  the  Forest  Service), 
and  the  Bureeu  of  Agricultura?.  Economics » 

On  the  farm  plan  that  I  am  looking  at  eow,  -which  happens  to  be  for  a 
204-aore  farm  in  Worcester  county,  there  is.  first  of  all,  a  very  roa}  oholoe 
as  to  the  use  to  be  given  to  several  of  tlcm   fielda^  whether  to  leava  them  ir 
their  present  use,  which  may  be  a  brushy  pasture,  or  open  stof.iy  pasture*  or 
poor  hay  land;  or  to  fence  them  off  and  let  the  trees  come  ia;  or  to  use 
a  bog-harrow  on  them  and  lime,  fertilise  end  seed  them  to  soma  pasturv 
mixture;  or  to  remove  the  stones  and  oorvert  them  to  cropland.  Ths  central 
portion  of  the  farm  is  a  big  rounded  hi;.l»  of  the  type  called  a  drumlin  by 
the  geologists,  which  has  been  used  in  different  rotations,  some  of  4  or  5 
years  and  including  silage  corn,  some  much  longer  and  including  a  year  in 
oat  hay  for  reseeding  purposes*  Some  erosion  has  ociurred  when  steeper 
slopes  have  been  used  for  siltige  coruc  Shall  this  farm  continue  to  grow  corn 
or  shall  it  rely  on  grass  silage?  li*  the  first,  strip^cropping  will  bc(  needed 
on  two  of  the  fields.  The  whole  field  layout  is  subject  to  v;ide  variation? 
■""'hat  stone  fences  will  be  removed  and  what  fields  consolidated  »-  and  how 
wUl  the  fields  lie  with  respect  to  the  slopes?  Then  there  ii  considerable- 
choice  as  to  the  pasture  and  hay  mixtures  to  use  —  how  much  tc  depeiic  on 
ladino  clover^  on  alfalfa^  on  brome  grc.sc,  etco  'Chi.  yield  of  any  of  the  orcpa 
and  the  carrying  power  of  the  pasture  will  depend  upon  the  rate  and  frequency 
of  fertllizationo 


Of   course,   basio  to  all  daciaione  of   ^he  foi^ogoing  sort   t.re  deoiaione 
as  to  the   size  of  the  farm  business  to  be  maintained  on  this  fDrm»     Invobed 
in  this   is   a  decision  whether  to  repair  and  enlarge  the  present  bai*n  or  build 
a  new  one.      Basic  to  both  of  theee   is  a  faiaiXy  deoision  as   to  vhether  to 
develop  this  farm  as  the  future  business  a:.-id  home  of  the   eeoorio.  oldost  bay 
in  the  family,   or  merely  of  the  present  owner-operator  ^v?th  dependence  upon 
hired  labor. 

When  we  first   analyzed  this   farm  buslnens   in  1936,  we  presented  -be   tlie 
farmer  and  his  family  six  different  comb:' rat; 5-oti8   as   alternatives  to  hit 
manageiTient  plan  at  the  time*      These  would  have  provided   a  range  of  from  37 
to  56  cow8(»   from  14  to   <?2  calves   and  heifers «,   from  65  to  82  acres  of  cropland^ 
10  to  31  acres  of  open  improved  pasture^   140  to  197  tons  of  silage,   70  to 
133  tons   of  hayj,   207,000  to   307,000  pounds   of  milk  annually,   labor  inputs  of 
29  to   36  man-months,   expenditv^ree   ranging  from  $'65. 700  to  $9,600  per  farm, 
and  net   returns  from  $2,150   to  (;5,025.      The  fam  at  the   time  wes  keeping  26 
cows  and  8  heifers  and  had  a  net  income,   figuring  expenditures  and  receipts 
at  the  same  price  level  as   in  the  foregoing,,    of  II54OO. 

The  family  chose  as  its  most  foasible  plan  one   thst  th^    Parmer  end  his 
boy   could  handle  with  one  hired  mani.   that   oalled  for  keeping  3?  cows  and  14 
calves  and  heifers  and  using  the  old  barn  after  sore  remodallingp   and  that 
promised  a  net  return  of   ^2,150* 

bpon  our  return  to  this   farm  two  yean   age?  ^^e  found  thai  this   farm 
family  had  the   37   cows  and  hed  developed  m.i'^h  of   ih©  plan  chosen  in  IQbS, 
and  that   it  was  now  planning  to  build  a  new  btrn  and  adopt  Altflrnativo  5„ 
which  calls  for  52   cows,   82  acres   of  cropland  and   32  seres  of  improved 
pasture.     The  boy  was  home  from  the  wars   and   preparing  to  take  over  the  farm 
in  due  timec 


As   for  the   faiTn  woodland*   the  farm   in  1S36  Imd  o  <o?ea  of  real 

woodland,   but  126  acres  of  brushy  and  waeded   pastureo     The  alternative 
adopted  at   that  time   called  for  fencing  off  part  of  the  woodlp.nd  pastvre   ejid 
improving  a  small  fraction  of  the   brushy   pas^^tur^o     Alternati-n-o  5  oalls   fcr 
26  acres   of  brush  pasture   and   53   acres   of  vfcodlaad. 

A  more   recent  undertaking  has  inoluded   239  dairy  or  dairy-combinetion 
farms  averaging  225  acres  in  14  srees  in  the   six  New  England  states i     This 
project  has  been  financed  by  the   Charles  Hp  Hood  foundation  of  Somerville, 
Massachusetts,   and  carried  on   in  collaboration  wHh  the  six  New  Engla!:id 
states  universities  or  colleges,   and  the  Uni'sed  States  Department  of 
Agriculture.     The  plans  worked  out  with  these  de-'ry  farmers  promise  to   inoreaeo 
the  net  farm  fnoomes  by  exactly  one  half*     They   oalij.    on  the  average ;,   for  only 
a  2  per  cent  increase  in  the  acres  in  crops,   and  for  improving,  by  foA'tilization 
and   seeding  to  better  grasses  and  clovers,   aad  e  little  oleeriag  away  of 
brush  and  stones*   an  additional  17  acres  of  pasture  land  per  farm-   and  II  acres 
of  hay  land.     The  average  forage  productiorj  of  tha8<5  farms  will  be  increased 
from  136  to  192  tons,   the  number  of  milk  ocws  ;:'roai  24  to   31*    and  the  produ©tion 
of  milk  per  cow  from  6,700  to  7,400  pounds*   with  ©  6  per  cent   deoreass  ir 
purchased  grain  per   oowo     An  average   of    M  e^rer  of  vjoodland  per  farm  put 
under  simple  and  not  very  intensive  management  will  double  in  output,   end 
return  40  per  cent  more  per  man-day  of  laboro 

All  of  tliese  farm  plans  were  worked  out  in  ooliabo ration  with  the 
technicians  in  the   Soil  Conservation  districts o     Nearly  all  of  them  vfere^  or 
presently  will  be,    collaborating  fams  in  these  districts*     Ail  of  them  provide 
adequate   conservation  at  no  important  sacrifice  of   fintsoms    over  the  next  ten 
years* 

It  follows  from  the  foregoing  that   in  our  planning  of  fajxis,  more  often 
than  not  we   come  to  the  happy  result  tht^t  the   system  of   Und  managemem    tnat 


pays   au  owner-operator  best   is  also   one  that   eleo  uccorda  with  n-er- 

term  public   interest*     It  simply  does  not   oxdin&rily  pay  a  farmer 
productivity    level  of  his   farm  fail  ven,-   far  below  the  optiiaum  level. 

A  positive  form  of   statement  of  thlK  i^sni©  proposition  may  be  Uioro 
Keaain^-fule     Take   any  farm  at   randoin  anyi«heis   in  the  United  Stat<3s  and  'rfork 
out  for  the  owner  a  plan  with  its  operator  that  proirsrUes    bo  maximize   its  net 
return  over  even  as   short  a  period  as  five  or   ten  years »   and  the  ohanciis  ere 
at  least  .four  out  of  five  that  this  pie.ia  w^Jl  baild  up  rather  than  lessen  the 
productivity  of  the  farm. 

While  the  foregoing  accurately  describes  the  prevailing  aituatiou  in  the 
United  States*  thousands  of  famis  in  almost  any  large  block  of  counties  are 
suffering  serious   loss  of  productivity  at   iiiiy  given  tlmoB     A  Xarge  frtiction 
of  these  are  farms  rented  under  leases  that   in  effect  offer  inducements  to 
tenants  to  abuse  theme     Another  large  frr-cton  are  farma  too  small,   especially 
if  si  Re  is  measured  in  net  product^  to  finance  needed   improvements  or  addi- 
tions  to  capital*.     Others   are   farms   operetei  by  i>on  too  old  to  make   improve- 
mentso     It  is   highly  important   for  the   couann/  end  its   people   tht.t  the  losses 
from  all  of  these   sources  be   checked.      It  is  for  this   reason  that  we  ©conomiste 
in  the  United  States  support  \igorov8ly  the  preseat  conserv-ation  programs  -- 
not  because  vwe  are  fearful   of  world  hunj^er.. 

In   such  fann  planning  frcra  the  point   of  vie%-  of  the  individual  farm^, 
the  essence  of  the  problem  is   to   determiie.?    in  ar4y   given  eoonomij  situation, 
the  combination  of  practices  wKoh  will  yield  the   highest  net   return  over  tha 
time-span  ohosenc     One   cannot*   therefore,   really  detennine  that   any   soil 
management  practice  is  best  until  he   tests  it   in  relation  to   ;ts  effect  on  nat 
return.     Usually  there   is   a  wide   racge  of  alternative  praoticos,   or  inter.sitie.^ 
of  application  of  a  given  prac!;ice,   among  which  a  choice  must  be  made   according 


to  whioh  will  contribute  most  to  the  net   raturno      The   combjnatior*  of   ell 
these  that  meete  this  test   is  properly  ofllad  the  optimum  and  is  so   referred 
to   in  this  paper.      It  may  not   give  the  mMclmum  of  many  things,   including 
preservation  of  the   soil. 

The  basio  principles   involved  in  suoh  planning   are  simply  these,   that 
land  can  bo  maintained  at  different  levels  of  prodvctivity  —  some  cotton 
lands  of  the  South,   for  example,    at  levels  givinj^  yields  all  the  -way  from 
150  to  600  pounds   per  acre   -»  and  that  at  any  given  time,    in  a  given  state  of 
a  country's  demand  for  food  and  other  products  of  the  soil,   it   pays   a  farmer 
to  maintain  the  soil  at   a  certain  level  of   productivity  =     If  all  -ohe   cotton 
land   jn  the  United   States  were  maintained   cit  the  maximum  level,    the  supply  of 
cotton  would  depress  world  cotton  prices  to  €  or  8  cents  a  pound*     There  is 
a  similar  most  advantageous  maintenance  le/el  for  Corn  Belt  lands.     To 
exploit  or  mine  them  in  their  virgin  state  until  ^vell  down  to  such  a  mainten*- 
anoe  level  has   commonly  been  good  natior.fcj  econoiir/v-     On  virgin   soils  of  high 
natural  fertility^   such  as   in  the  heart   of  the  Corn  Belt,   this  may  permit 
taking  more  out  of  the  soil  than  is  put  tack  for  several  decades,  but  not 
elsewhere*     Except   in  such  areas^   the  farm  that  ia  running  down©   as  a  resu?vt 
of  heavy  cropping  and  small  replaoement  of  plas:t  nutrients^  or  from  a^^cessive 
erosion,  declines   in  profitability  within  five  tc  ten  years© 

Could  the  productivity  of    the  Kew  England  dairy  farms  be   raised  still 
further?     Very  easily**      Then  why  do  not  t ho  plans   provide  for  this7     Because 
the  market  for  the  milk  will  absorb  s.  la^-ger  voluine  then  planned  only  at  too 
low  prices.     The  productivity  level  desigm^d  for  these   farra.'j   is  the   optimum 
under  present  economic   oonditionso     Perhape    it  needs  to  be   added  that   this 
optimum  has  been  rising  on  the  better  lands   of  New  Sagiand  for  the  pas^i  fifty 
years  because  the  market  for  fresh  milk  smd  other  perishable  and  bulky 


products  has  been  enlarging  with  the  groT:th  of  oitiese     A  similar  Ena:^y8:l8 
in  most  parts  of  the  United  States  would   show  cjlosely  parallel  results o 
Nearly  everywhere  the  limit  on  improved  .nanegemoct  would  bo  set  by  the 
market  for  the  farm  products* 

On  those   farms   in  which  the  optimum  for  the   private  owner   is  not  the 
optimum  for  society,   the  one  out  of  five  conjectured  above,  the  public  needs 
to  make  up  the  difference©     There  are   several  ways  cf  doing  this.     One  is  to 
make  loans  available  at  subsidized  rates  o*  intarasta     Another  is  to  make 
direct  conservation  payments,   such  as  the  30-celled  ACP  payments  under  the 
present  AAA  program^     Time  does  not  pennit   an  evaluation  of  these« 

On  the  four  farms   in  five  where  the  public  and  private  interests  run 
closely  together,   the  subsidy  aeeded  'oonsiats  solely  of  an  expanded  program 
of  aid  in  fanii«and«home  planning*     These  pli^  ns^   however^  must  include 
financing  also,  that  is,  provision  for  leans  and  repayments  to  cover  the  cost 
of  the  land  and  building  improvements  called  for*      The  229  Nef-v  England  dairy 
farm  plans  call  for  an  average   additional  investment  of  -^480  in  land 
improvements,   |1500  in  buildings^,   .'970   in  equipmentg   end  $1360   in  livestock. 
The  livestock  can  about  aXl  be  grown  on  the  farms  0     But  $3000  will  have  to  be 
borrowedo     Local  banks   should  be   able  to  provide  mosi;  but  not  all  of  thiso 
Some  public  loans  will  be  necessary,   beoRur^e  the  terms   and  the   rinks  are  not 
in  keeping  with  the  requirements   of  ordinary  commercial  bankingo     Public 
credit  can  have  a  much  wider  risk  basee 

The  plans  for  these  239  farms  included  the  woodlands  along  with  the  dairy 
farmin^o     Much  of  the  woodlands  work  can  ho   fitted   in  with  the  of:her  f^rm  work 
particularly  because   it  can  be  done  at   sla^sk  seasonso     The  returns   from  '^hls 
work  projected  on  these  farm  plans  everege  tS  per  day  in  the   :'irst   5  to   ZO 
years,  and  $7  per  day  in  40  to  80  years c 


Around  three-fourths  of  New  England   is    Ik  forests..     Arcun  cf    ;:ii( 

three-fourths  that   is   in  forest    is   in  ho}di.i"^E  of  less   then  5jOv;v/  -lont^   aric 
165^000  of  the  244,000  small  holdings   ao  dafined   are     outside  of  famst      Tae 
average    size  of  these   non-farm  holdinge   ■>€  60  aoresc      Tae  managftment  of 
these,    according  to  the   reo^snt  Reappraiscil  Report   of  the  Forests  Service    i? 
dominant ly     "poor  or  destructive'' 5     that  of   40  per  cent   is   rated  as   "fiiir**? 
and  of  only  6  per  cent  "goodc* 

This   situation  is  not  peculiar  to  New  Eng'Jard*     Woodland  ownership 
patterns   like  New  England's  are  fourAd  pretty   srel)   over  the  whole  Nortai-iact, 
the  Lake  States,   and  other  large   areas o     ?he    Forest  Service  in  all  its  publi^^ 
statements   stresses  the  high  necessity  0^  developing  successful  methods  of 
management  of  these   small  non-farm  holdiiigBc 

Managing  these   small  non-farm  holdingv<3  obviously  presents  a  difficult 
undertaking*     The  owners  of  a  large  ma;3ority  of  them  are  not  in  a  position 
to   combine  work  on  their  woodlands  with  fenrvi  work  on  other  occupations  — 
any  lebor  at  weeding,  thinning  or  other  improvements  must  be  hired,   end  the 
owner  and  his  timber  land  may  he  widely  ee  pare  ted,. 

The  practical  problem  confronting  tho^o  who  would  like  to  see  better 
management  on  these   small  holdings   is  to  dsvise  Gyetems  that  ^vill  covf^r 
the  additional  costs   involved  and  yield  t-  batter  returns     It  is  not  likely 
that  highly  intensive  management  will  pay  for  itself  en  most  of  the   timber- 
land  in  these  holdings.     The  level  of  intensity  that  will  pay  best  wlli. 
vary  greatly  with  present  condition?    speciesj   forest  site,    distance    co 
market,   type  of  outlet,   and  wages   of  labor o     The  management  problem  therefore 
requires   an  intimate  combination  of  eooncmAcs   and  teohnologyo 

Fe  at  Harvard  University  are   at  present  engaged  in  developing  a  project 
whose  purpose   is  to  develop  plans  for  the  management   cf  those   small  non-farm 


holdings   that  will  wherever  possible  pey  out   ucder  private  ma!J> 
Several  different  management  plans  will  le  tested  out  end  t\dapted  to  differ- 
ent situations  and  types   of  timber  stands •     /Te  know  before  we   start  that  the 
owners  of  such  woodlands  must  think  in  tenrie  of  a  much  longer  time*  span  than 
the  owners  of  farm  lands,    and  that  a  majority  of  the  ordinary  rank-and-file 
of  such  owners  will  not  be   in  position  to  make  the  investments  needed  now 
and  wait  for  their  returns.     ^Je  vert  he  leas,   it  is  important  to  develop  plans 
for  those  who  are  in  position  to  wait;     and  for  the  rest  to  discover  how 
much  and  what  forms  of  subsidies  are  neoesncry  to  assure  protection  of  the 
public  interest© 

Large  timber  owners,  especially  those  combining  processing  with  wood- 
land management,  will  more  generally  be   in  a  position  to  practice  good 
management « 

These  three  land  use  planning  projects  under  way  in  New  England  do  not 
stand  out   in  lonely  grandeuro     They  fit  in  and  canplement  a  far-flung 
program  of  planning  agriculture   and  other  land  use  not  being  'ondertaken  by 
a  wide  range  of  public  agencies-     Following  is  a  list  of  these  with  a  brief 
statement   concerning  their  methods  and  prcoedureso 

!•      The  Soil  Conservation  Service   (SCS)*  whioh  makes  conservation 
plans  directed  toward  keeping  the  water  on  the  land  and  the  soil  ih  place^ 
with  such  attention  to  pasture  and  woodland  management,   rotation  systems , 
end  the  like,   as  is  pertinent  thereto*     These  plans  are  complete  in  the  sense 
of  including  all  the  land  within  one  farm  boundarys   but  not  complete  in  the 
sense  of  including  economic  analysis  along  with  the  physical  end  biological. 
Some  planning  is  done  for  districts  as  a  whole* 

2.      The  Production  Marketing  Administretio^n  (PMA),   called  the  AA/  before 
the  waro  which  makes  payments  to  farmers   for  following  certain  conservation 


preoiiioes   designed  to  maintain  tha  product.' vity  of  the   soil,   prevent  Qrccioa 
and  the   like.     Keeping  the  land  in  "8oil-biilld5ng"   and  "80il-maintf.Jning''' 
uses  as   against   "soil-depleting"  uses   is   a  tasia   feature  of  this  program.- 
Simple  maps   of  the  fanna  and   simple  farm  plsns  are  used  as  a  basla  for  these 
practices,   but  there   is   little  in  the  way  of   economio   analysis*     A  progrem 
is  under  way  of  improving  the  planning  i^  .^electing   "experimental  oountiea." 

3o     The  Farmers'  Home  Administration   (I'FA)»   which  makes  very  careful 
plans  based  upon  economio  as  wall  as  ocnsarYaticn  analysis  for  the   small 
number  of   farms   included  in  what  T^es   foi'rcerly  known  es  the  Tenant  Purchase 
Programo     Thi«  purchase  pro^^rajii  now  includes  a  ce^'ta^n  amount  of  finianoing 
of  the   purchase  of  additional   land  to  make   siaall  f&rms   into  economic  units «- 
At  one  time  this  program  included  an  extensive  progrrjii  of   loans  to  low-Income 
farmers  to  enable  them  to  increase  their  ino^mesj,  these  loans  being  based 
upon  f arm- aiaS- home  plans  that    Included  economic  ©nalysie  as  well  as  planning 
for  conservation,   but  the   case   load  was   so  large  tha^^   the  plans  had  to  be 
hastily  done. 

4«     The    Tennessee  Valley  Authority    (I'Vi),  which  has  made  plans  of  a 
sort   since  the  beginning  of  iti?  "unit-tsst-cemonstration"  progremo     At  the 
start  these  did  not  include  planning  the  lUestock  enterprise  of  the  farm* 
They  are  now  more  nearly   complete   plans o      Tlrds   program  is   limited  very  largely 
to  the   Tennessee  Valley  parts  of  the   seven  fc— called   Tennessee  Valley   states* 

5*      Ihe  Agricultural  Extension  Service,   vjhiah  is  doing  an   inorfc*o£in/5 
amount  of  farm-and-home  planning^      There   is  ao  uniform  pattern  for  this 
planning^     In  Missouri  it  takes   a  fona  of   helping  individual  farmers   and 
groups  of  farms  to  work  out  their  own  plen*   so  fer  at   possibles  under  v/hat   is 
called  the  "balanced  farming"  programo     Several  of  the   states   are  beginning 
to  follow  Missouri's   leadj      and  in  other   states  this  planning  takes  th«   form 
of  having  farms ro  make  use  of  a  record  and  farm  planning;  booklet  with 
instructions  as  to  planning  procedureso 


It  trill   b©  obvious   from  the   ford^oi-15  that  there   is   great  mod  for 
integrating  the  work  of   these  differ-^jnt  ©g.'r.ciea.  ^        -    ,.,- -izatioa 

plan  for  the  Depertment   of  Agriculture  wor  «-d  out  by  the  Hoowr  Comiuiesioii, 
specific   suggestions   are  made  for  this  iEt«3grat5oa«      Ihese  are  likely  to 
meet  -with  very  great  opposition  from  the  agencies   ...  w^/ed»     The  Soil 
Conservation  Service,  for  example^   is  )iot  de^iroui^  of  Integrating  its  work 
with  either  the  Production  Marketing  A'iminist ration  or  the  Agrieulturtil 
Extension  Service,   and  the   Tennessee   Vdlley  Authority  wishes   to  keep  -'uie 
Soil  Conservation  Service   out  of  the  T^nr.essas  Vellay  counties* 

This  integration  needs  to  include   ail  the  land  •  n  area  units»  not 
Just  the   agricultural  land*     The  Worceat&r  Cc>ur*t2>    stud^  describad  earlier 
38  an  undertaking;  of  this  sorto      The  plars  rrovlde  for  what  is  determined 
to  be  the  most  advajstageous  us©   of  all  tne   land  in  all  the  towns  in  tha 
county*     This  us©  is  planned  in  terms  of  jn;M>ageinent  uaits»  which  are 
individual  farms  in  part*  but  also  non-ferr.i  woodland  holdings  in  large 
measure- p     The  management  unit   suggestec'  for  soma  of  these  woodlaad  holiiags 
involves  public  ownership  by  local  or  stetv?  goverjimantal  unitt. 

In  this  planning  of   lend  use   in  Yforcester  C Dimly,  all  of  the  agencies 
listed  above  partioipatodr.     The  Soil  Gnnservf^.tion  Service  mapped  the  eoily 
and  vegetative  cover  and  slopes,   condi'-ion  of  sroaioja  and  othor  pertinent 
factse     The  Forest  Service  assisted  with  ths  mapping  and  classifying  of  the 
timber  land  and  mapped  it   out  in  forest  s:<t3F=     The  Bureau  of  ,agricur;iiral 
Economics  assisted  with  the  economic   aad  sociological  snalysia*     The   jjuper- 
vjsion  and  field  work  and  the  detailed  arel;j8i8  tss   about  equally   div:.ded 
between  the  University  of  Massachusetts,*  trie  Haz-vard  Forestp    and  the 
Graduate  School  of  Public  Adminis'iration  of  Harverd  Univeraltye     SimiUr 
collaboration  has  been  worked  out  in  the  d^iry  farming  projeotc     No 


difficulties  heve  arisen  in  the   rray  of  effective  collaboration  emong;  the;  . 
agenoieso 

♦      ♦      *      X  * 

I  ho;e  that  these  illustrations  of  ectvml  ooncervation  plannijag  in 
agricultural  forestry  end  land  use  in  general  hava  given  you  an  insi^/t 
into  its  true  nature.  The  conservation  e.larmists  have  a  useful  role^  \Mt 
the  important  need  is  for  men  who  can  grapple  Yjith  the  realities  of  the 
problem  of  management  of  our  resources  so  as  to  gst  a  fuller  living  out  of 
them  by  future  generations* 
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OUR  RENEWABLE  EBSOURCES  CAN  BE  SDSTAIHSD 
*   *   * 

INTRODUCTION 


By 
RALPH  CARR,  Chairman 


RALPH  CARR,  lawyer,  former  Grovemor  of  Colorado,  is  a  director 
of  the  Chamber  of  the  Uhited  States,  a  member  of  the  Chamber *s 
Natural  Resources  Department  Committee,  wnfi  chairman  of  its  suh- 
committee  on  Forestry  and  Puhlic  Lands.  He  is  an  authority  in 
the  field  of  water  resource  problems  of  the  Western  Stated 
and  champion  of  the  rights  of  the  states  against  federal  en- 
croachment . 


p?  ]S  MI  PLEASURE  to  welcome  you  to  this 
•ound  table  that  has  been  developed  under 
.he  auspices  of  the  Natural  Resources-  De- 
artment  and  the  Agricultural  Department 
f  the  Chamber  of  Commerce  of  the  United 
tates.  We  have  the  temerity  to  start 
Ith  the  bold  assertion  that  our  renewable 
lesources  can  be  sustained. 

he  Chamber  believes  that  only  on  such  a 
asis  can  we  maintain  the  firm  economy 
hich  characterizes  America.  We  believe 
hat  our  renewable  resources  can  furnish 
he  means  by  which  our  population  can 
ave  continual  access  to  the  high  stsuid- 
rds  of  living  in  which  we  take  such 
Hde.  Without  them  our  efforts  toward 
mstructive  world  leadership  will  vanish, 
t3  will  the  social  integrity  which  we  as- 
bciate  with  the  democratic  f onn  of  gov- 
':Tmient.  Our  ability  to  sustain  them 
3  more  than  an  assertion;  it  is  a  chal- 
:5nge. 

jLAI  ARE  RENEWABLE  RESOURCESY 

^)U  may  well  ask,  "What  do  we  include 
T'thin  the  teim  'renewable  resources 't" 
^ey  are  those  natural  resources  which  are 
c.pable  of  being  renewed  by  man's  efforts 
ad  which,  for  the  most  part,  are  capable 


of  being  renewed  during  the  life  time  of 
an  ordinary  man.  They  include  the  soils 
from  which  all  life  springs;  the  waters 
which  make  life  possible;  and  the  forests 
which,  like  other  crops,  are  depeodoit 
upon  soil  and  water. 

No  discussion  of  these  renewable  re- 
sources is  complete  without  consideration 
of  the  end  for  which  they  are  renewed  and 
sustained,  a  strong  and  virile  popula- 
tion. 

Perhaps  now,  as  never  before  in  the  his- 
tory of  man,  we  are  confronted  with  the 
age-old  comparison  between  increase  in 
population  and  production  of  food. 

THE  MALTHU5IAN  THREAT 

This  was  spotlighted  I50  years  ago  by 
Thomas  Robert  Malthus,  an  English  econo- 
mist, whose  writings  gave  rise  to  such 
assertions  as  "Population  increases  in 
geometrical  ratio,  while  food  increases 
in  arithmetical  ratio."  No  one  has  ever 
proved  this.  On  the  contrary,  there  is 
strong  reason  to  believe  that  applica- 
tion of  science  and  modem  technology 
has  postponed,  if  not  actually  erased, 
the  old  Malthus  ian  threat  of  poverty 


and  starTaticm.  Nevertheless,  statements 
credited  to  him  are  so  often  repeated  that 
people  accept  them  without  argument. 

At  times  the  ghost  of  Malthus  assumes  such 
terrifying  proportions  as  to  overcloud  the 
heavens  and  threaten  the  world  with  ruin. 
3ji  spite  of  such  statements  and  fears, 
however,  we  humans  proceed  with  more  faith 
than  taiowledge.  Science  has  already  given 
us  so  much  ]snowledge  that  most  of  us  know 
more  than  we  apply  in  practical  living. 

THE  GOAL 

Our  goal  is  greater  than  the  production  of 
food,  the  saving  of  soil,  the  growth  of 
forests,  or  the  development  of  power.  Im- 
portant as  they  are,  we  must  not  lose 
sight  of  the  necessity  of  providing  an 
ecanomic  climate  and  a  social  atmosphere 
suitable  to  the  development  of  humsm 
character,  the  encouragement  of  private 
initiative,  and  the  development  of  in- 
dustry. They  are  each  dependent,  one 
upon  the  other.  Together,  they  make  a 
strong  nation. 

At  the  invitation  of  the  Chamiber,  this 
suhject  will  "be  opened  hy  four  men  whose 
thou^ts  and  actions  in  terms  of  sustain- 
ing our  renewahle  resources  have  given 
them  national  recognition;  I  might  even 
say  world  recognition.  They  are  here  to 
present  their  ideas  and  to  defend  them, 
if  necessary.  Each  will  speak  for  ten  or 
twelve  minutes.  Thereafter,  the  proposi- 
tion will  he  open  for  discussion  among 
themselves  and  from  the  audience. 

Before  w©  start  our  more  or  less  formal 
program,  however,  I  want  to  introduce  one 
of  the  guests  who  is  here  and  to  extend 
to  him  an  Invitation  to  say  a  few  words  • 

I  am  according  this  special  privilege  to 
Cornelius  Tanderhilt  Whitney,  Under 
Secretaiy  of  Commerce.  Mr.  Whitney  is  a 
forest  owner,  whose  northern  New  York 
properties  have  "been  under  scientific 
management  for  more  than  50  years.  Under 
his  direction  the  lumber  and  forest- 


products  activities  of  the  United  States 
Department  of  Commerce  promise  to  have 
sympathetic  and  intelligent  guidance. 
Mr.  Whitney  I 

GREETINGS  FROM  THE  SECRETARY  OF  COMMERCE 

THE  HONORABLE  CORNELIUS  YANDERBILT 
WHTEMEY:  First  of  all,  I  "bring  to  you 
the  greetings  of  the  Secretary  of  Com- 
merce, Mr.  Sawyer,  who  was  unable  to  at- 
tend this  important  meeting  and  asked 
me,  on  behalf  of  himself  and  the  De- 
partment, to  represent  him  and  say  a  few 
words. 

THE  WHITNEY  FOREST 

As  the  Chairman  mentioned,  I  have  been 
interested  myself,  and  my  family,  in 
this  subject  for  a  long  time.  My  grand- 
father, Mr.  William  C  Whitney,  was  in 
the  government  of  his  country,  was  Sec- 
retary of  the  Navy  under  President 
Cleveland.  One  of  his  principal  side 
interests  was  timber.  He  put  together  a 
large  property  In  northern  New  York 
State,  and  the  textbooks  of  New  York 
State  dealing  with  forest  practices  whici 
were  used  in  the  public  schools  were  -the 
textbooks  created  by  my  grandfather. 

When  I  started  managing  that  lumbering 
interest,  I  looked  up  his  old  principles 
to  see  what  they  knew  at  that  time.  I 
found  the  old  reports  made  for  him  at 
that  time  on  his  forests.  I  then  set 
about  finding  whether  the  things  he  had 
hoped  for  had  come  true.  His  experts  at 
that  time  had  told  him  how  to  cut  a 
forest  and,  in  the  end  of  their  recom- 
mendations,  they  said,  "If  you  will 
follow  these  practices,  within  kO   to  50 
years  you  will  have  an  equivalent  forest 
to  cut  again." 

I  made  a  survey  of  that  forest  as  one  of 
the  first  things  I  did,  and  the  esti- 
mates came  out  to  be  one -third  of  the 
original  stand.  I  am  sure  Mr.  Weyer- 
haeuser here,  who  is  an  expert  on  lumbei; 
will  be  interested  in  those  statistics. 


-If- 


I  do  not  know  whether  that  is  similar  to 
other  tracts  which  were  cut  at  that  time 
"but,  at  any  rate,  the  experts  of  that 
period,  as  far  as  I  can  see,  made  a  very 
great  miscalculation.  I  hope  that  our 
experts  today  are  going  to  do  "better. 

BDESE  SEI^SE 

My  own  personal  interest  in  conservation, 
outside  of  forestry,  took  the  form  of 
farming.  Strangely  enough,  it  came  atout 
through  horse-racing.  Probably  some  of 
you  here  know  that  my  family  and  I  have 
owned  a  stable  of  race  horses  \diich  has 
had  q.uite  a  good  deal  of  success  through- 
out the  years,  for  many  years.  About  ten 
years  ago  or  more,  my  racing  stable  began 
to  deteriorate,  having  stood  first  and 
second  in  the  country  and  having  operated 
one  of  the  outstanding  stock  producing 
farms  in  this  country.  I  was  busy  with 
other  things  and  did  not  pay  much  atten- 
tion. I  woke  up  one  day  to  find  that  I 
had  slipped  from  the  top  of  the  heap  to 
close  to  the  bottom. 

Many  suggestions  were  made  to  me  as  to 
what  to  do  about  it.  I  may  say  that  I 
took  none  of  them.  Instead,  I  pro- 
ceeded to  apply  good  fanning  practices 
on  the  farm  upon  which  the  horses  were 
being  reared.  With  astounding  rapidity 
the  Whitney  horses  regained  their  former 
position. 

Since  that  time,  I  have  come  into  the 
fedeiTal  government.  The  Department  of 
Commerce,  which  I  now  represent,  has  a 
great  interest  and  stake  in  natural  re- 
sources and  their  conservation.  The 
business  economy,  commerce  itself,  de- 
pends on  what  is  produced  from  the  earth. 

OIIR  COHSERVATION  PROBLEM 

The  problem  before  this  gathering  today, 
as  I  understand  it,  is  how  do  we  imple- 
ment the  President's  desire  to  have  us 
prepare  legislation  and  programs  to  uti- 
lize our  natural  resources  to  their  maxi- 
mum without  unnecessary  depletion  and,  in 
some  cases,  with  actual  improvement?  I 
have  a  suggestion  to  make  on  behalf  of 


the  Department  at  this  time.  Perhaps 
these  gentlemen  will  want  to  discuss  it 
in  their  deliberations  this  afternoon. 
It  is  premised  on  this  fact,  that  wo  be- 
lieve the  economic  well-being  of  our 
country  and  our  national  security  is  de- 
pendent upon  the  efficient  use  of  our 
natural  resources,  and  the  efficient  use 
of  these  resources  will  go  far  to  pre- 
serve our  productive  capacity,  full  em- 
ployment, and  high  econamlc  level. 

The  Department  of  Commerce  recognizes  it 
is  timely  that  we  should  seriously  at- 
tempt to  develop  and  apply  a  comprehen- 
sive timber  conservation  program,  a 
program  consistent  with  national  policy 
and  our  national  econamlc  meeds.  Such  a 
program  should  take  into  consideration 
the  need  for  full  employment  and  full 
production,  consistent  with  our  avail- 
able resources. 

FOREST  CONSERVATION  COMMITTEE 

In  order  to  achieve  the  objective,  gov- 
ernment agencies,  representative  organ- 
izations and  industries  concerned  with 
the  problems  of  growing  timber  and  tim- 
ber utilization,  should  be  invited  to 
take  part  in  the  program.  I  therefore 
present  for  your  consideration  this 
thought,  that  a  forest  conservation  com- 
mittee be  appointed  and  a  chairman  se- 
lected who  is  an  outstanding  figure  in 
this  field,  and  that  this  committee  be 
charged  with  the  responsibility  of  rec- 
ommending a  realistic  program  to  be  ap- 
plied to  maintaining  and  impicving  our 
present  timber  standards. 

This  suggestion  must  in  no  way  be  inter- 
preted to  mean  that  we  are  advocating 
private  encroachment  on  public  lands  or 
public  encroachment  on  private  lands. 

I  assure  you  that  I  would  personally  be 
glad  to  assist  in  the  development  of 
such  a  program. 

CHAIRMAN  CARR:  Thank  you  Mr.  Whitney. 
We  appreciate  every  suggestion  you  have 
made. 
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MODERU  ECONOMy'S  THREAT  TO  OUR  RESOUBCES 


By 

FAIRFIELD  OSBORU 

FAIRFIEILD  OSBORPf,  naturalist  and  author.  Is  president  of  the  Nev 
York  Zoological  Society,  president  of  The  Conservatlan  Founda- 
tion, editor  of  THE  PACIFIC  WORLD  (19^),  and  author  of  OUR 
PLUIUDERED  PLANET  (19^)  •  He  Is  a  member  of  the  executive  com- 
mittee and  advisory  hoard  of  the  American  Committee  for  Inter- 
national Wild  Life  Protection,  member  International  Ccramlttee 
for  Bird  Preservation,  Fellow  of  the  New  York  Academy  of 
Sciences,  and  member  of  Council  of  Save -the -Redwoods  League.  He 
has  traveled  widely  In  this  country  and  ahroad. 


IT  3S  A  HIGHLY  IMPOETAirr  development  that 
this  national  Institution  Is  using  this 
occasion  to  focus  attention  upon  this 
pressing  question  of  renewable  resources. 
We  are  all  recognizing  more  and  more  that 
they  are  the  primary  factors  in  the  eco- 
nomic wellbelng  of  our  country.  The  re- 
sults of  your  considerations  can  "be  far- 
reaching,  assuming  this  discussion,  and 
others  like  it,  lead  to  action  —  and  soon. 

Apparently  you  have  assigned  to  me,  "by  na- 
ture an  optimist,  the  unpleasant  task  of 
summarizing  some  of  our  failures  and 
shortcomings.  Fortunately,  there  are  two 
sides  to  the  picture.  I  will  give  the 
dark  side  first  and  conclude  "by  referring 
to  those  things  that  are  truly  hopeful  and 
of  great  promise. 

THE  DARK  SIDE 

Ever  since  President  Zachary  Taylor  was  in 
the  White  House,  Just  a  hundred  years  ago, 
we  as  a  nation  have  prodigally  used  and 
spent  these  life-supporting  resources  with 
little  if  any  thought  for  the  future.  Our 
national  economy  has  "been  anything  hut 
good  economy  because  we  are  breaking  the 


prinnry  rule  of  all  business,  namely, 
living  to  a  great  degree  upon  our  capital 
account  In  that  we  have  been  steadily 
drawing  upon  our  reserves.  To  this  de- 
gree, our  famed  high  standard  of  living 
Is  neither  a  true  one  nor  a  permanent 
one . 

Obviously,  our  nation  cannot  continue  to 
do  this  much  longer.  Already  we  can 
sense  onccmlng  scarcities  —  for  example, 
in  water  resources  and  in  lumber*  These 
make  it  obvious,  even  to  the  casual  ob- 
server, that  the  day  of  "reorganization" 
is  at  hand. 

The  problem  of  population  pressures  in 
other  parts  of  the  world  is  well  known. 
We  are  Inclined  to  disregard  some  of  the 
implications  of  the  rate  of  population 
growth  in  our  own  country.  I  might  re- 
call that  in  President  Taylor's  'days 
our  population  was  about  23  millions;  in 
1900  it  was  75  millions,  and  has  since 
almost  doubled.  It  is  likely  that  we 
will  have  at  least  10  millions  more 
people  In  the  next  11  years,  indicating 
more  customers  but  also  an  increased  de- 
mand upon  our  water  sources,  fibres  and 
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food  supplies.  Any  national  consorvaticn. 
program  will  obviously  need  to  anticipate 
this  additional  demand.  At  the  same  timo 
the  cuirve  of  our  standard  of  living  is 
still  vorldLng  upwards,  in  itself  an  ad- 
ditional drain  upon  our  resources. 

THE  PROBLEM  DEFINED 

Our  discussion  today  is  not  focused  on  In- 
organic natural  resources  such  as  minerals 
and  oils,  which  is  another  though  a  re- 
lated subject.  The  renewable  resources, 
namely,  the  products  of  the  land,  whether 
lumber ,  crops  or  animals  —  each  dependent 
upon  productive  soils  and  adequate  water 
resources  —  are  those  upon  which  not  only 
our  national  economy  but  the  actual  sub- 
sistence of  each  person  is  primarily  de- 
pendent. If  wisely  used,  they  can  always 
be  available  to  us. 

About  one -half  of  American  industry  today 
—  whether  stated  in  terms  of  plants  or 
Jobs  or  output  —  relies  directly  on  these 
renewable  resources  for  its  principal  raw 
materials;  over  one-third  of  the  nation's 
power  is  hydroelectric;  about  one-fifth  of 
the  industrial  kilowatt  hours  are  devoted 
to  processing  organic  resource  material; 
nearly  one-fifth  of  the  revenue  freight  of 
the  nation  *s  railroads  derives  from  the 
carriage  of  these  raw  materials  alone. 
The  future  of  our  country's  wellbeing  de- 
pends upon  our  getting  on  a  sustained- 
yield  basis.  This  is  now  evident  to  all 
of  us*  Evdry  element  in  the  life  or  our 
nation  has  got  to  get  into  this  gaane  of 
Conservation. 

SQUANDEEED  FORESTS 

Now,  let*s  take  a  quick  summary  review  of 
some  of  our  errors  and  abuses.  As  to 
forests,  we  have  in  the  last  kO   years  re- 
duced our  reserves  of  saw  timber  by  more 
than  k<yjl>'     Today  our  annual  consumption  of 
this,  the  biggest  drain  upon  our  forests, 
exceeds  annual  growth  by  more  than  one- 
half .  At  the  present  rate  of  drain,  as- 
suming there  are  no  other  changing  fac- 
tors, we  will  not  have  a  stick  of  saw 


timber  left  in  this  countiy  In  another  Si 
years . 

A  great  deal  of  this  loss  is  preTantable 
For  example,  it  is  estimated  that  of  the 
total  wood-drain  in  our  country  3^   is 
being  lost  by  wastage. 

This  points  up  the  unpalatable  fact  that 
waste  has  been  a  national  characteristic 
since  the  days  when  40  million  buffalo 
were  slaughtered  for  their  hides  and  in- 
numerable carcasses  were  left  to  rot  on 
the  plains.  Oh,  the  romantic  glories  of 
prodi09.1ity  l 

Granted  that  saw  timber  is  coly  one  ele- 
ment in  our  forest  needs,  this  is  obvi- 
ously a  drain  that  must  be  corrected. 
Within  the  last  l6  years  the  general 
commodities  index  has  risen  about  100^. 
In  the  same  period  the  price  of  lumber 
has  risen  more  than  250^,  a  direct  re- 
flection in  prices  of  what  has  been  tak- 
ing place. 

ROINED  SOUS 

Of  our  billion  acres  of  rangelands,  farm 
pasture! ands  and  croplands  we  have 
ruined  or  severely  Impoverished  approxi- 
mately one-quarter  by  misuse.  Such 
losses  are  totally  preventable.  Para- 
doxically, by  extra -ordinary  advancement 
in  agriculture  techniques  we  have  sub- 
stancially  stepped  up  crop  production 
both  in  the  aggregate  as  well  as  in  the 
average  per  acre.  This  fact  appears  to 
discredit  those  individuals  such  as  my- 
self who  take  the  position  that  our  con- 
servation practices  do  not  as  yet  begin 
to  be  adequate.  Quantity  production, 
unless  soil  productivity  is  preserved, 
is  good  for  today,  but  fatal  for  tomorro" 

In  a  statement  made  last  December, 
Robert  M.  Salter,  Chief,  Bureau  of  Plant 
Industry,  Soils  and  Agricultural  En- 
gineering, observed:  "Improved  techno- 
logy cannot,  in  my  opinion,  continue  to 
carry  the  load.  The  simple  fact  is',  of 
course,  that  there  are  too  many  acres  of 
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jom  In  the  com  "belt  relative  to  the 
Lcres  of  soil  "building  sod  legumes . . .  .One 
just  can't  expect  to  keep  up  the  soil's 
)roductiTity  imder  such  a  system."  In 
;hese  observations  no  reference  is  being 
Bade  to  soil  erosion,  vith  the  threat  of 
diich  I  believe  "we  all  here  are  familiar. 
ls  yet  not  more  than  15^  of  our  croplands 
ire  being  vorked  on  proper  land -use 
lethods . 

EATER  SUPPLY 

ii  regard  to  water  supply,  we  all  recog- 
dze  that  this  is  already  a  critical 
)roblem  in  a  number  of  regions,  both  for 
soiiiraunities  and  for  industries.  Water 
iables,  representing  underground  re- 
jources,  are  dropping  in  many  different 
)arts  of  the  country.  As  you  are  well 
Lware,  vegetative  cover,  including 
'orests,  is  an  essential  to  our  water 
resources,  which  points  up  the  fact  that 
;he  conservation  problem  involves  the 
recognition  of  the  inter-relationship  of 
ill  of  our  renewable  resources  rather 
:han  dealing  with  any  one  of  them  piece- 
meal. It  is  easy  to  prophesy  that  water 
shortages,  already  a  serious  problem 
lere  and  there,  are  going  to  become  in- 
creasingly headline  news. 

■TELDLIFE 

Just  a  word  as  to  wildlife.  We  still 
think  of  it  as  game  animals,  water  fowl 
3nd  fishes  at  the  far  end  of  a  rifle,  a 
3hot-gun  or  a  fishing  line.  We  are  apt 
bo  forget  that  animal  life,  from  proto- 
zoa to  mammals,  is  an  integral  element  in 
the  entire  economy  of  nature. 

THE  BRIGHT  SIDE 

Mhat*s  on  the  bright  side  of  the  picturet 
A.  great  deal.  First  and  foremost,  we  are 
vreiking  up  as  a  nation  to  the  situation  w^ 
are  discussing  today.  There  is  nothing 
in  this  country  that  we  cannot  accomplish 
if  public  opinion  really  become  suffi- 
ciently aroused.  Further,  wonderful  ad- 
vances have  been  made  in  methods  of  agri- 


culture. Science  triumphant  in  the  physi- 
cal areas  is  exploring  methods  of  sup- 
plementing the  biological  processes  of 
nature.  It  must  do  so.  The  situation 
calls  for  scientific  exploration  even  in- 
to uncharted  channels  from  which  new 
sources  of  or^mlc  material  can  be  drawn 
—  sources  of  either  land  or  marine 
origin. 

The  net  of  the  situation  today  is  that  we 
have  the  "know  how."  in  turn,  there  is 
ample  evidence  that  the  renewable-re- 
source problem  can  be  solved  in  this 
coiantry.  We  have  only  to  follow  the 
pattern  of  what  is  already  being  accom- 
plished in  certain  agricultural  regions 
or  take  a  leaf,  on  a  nationwide  basis, 
from  the  book  of  some  of  the  great  luniber 
companies,  who  are  successfully  getting 
their  forest  reserves  on  a  sustained- 
yield  basis.  In  this  regard,  however, 
75^  of  all  privately  owned  forest  lands 
is  in  the  hands  of  if, 200, 000  owners,  with 
an  average  size  of  holdings  of  only  62 
acres.  The  introduction  of  proper 
forestry  methods  on  these  holdings  is 
essential. 

COOPERATION  NEEDED 

I  am  to  be  followed  by  speakers  of  the 
highest  competence  in  these  matters.  In 
hearing  them  you  will  realize  that  we 
have  the  technical  "know-how"  as  well  as 
an  enlightened  point  of  view  of  the  re- 
sponsibilities of  ownership.  In  listen- 
ing to  them,  however,  please  let  me  point 
this  out.  It  is  not  that  we  do  not  have 
the  skills;  it  is  not  that  we  do  not  have 
many  examples  of  responsible  ownership. 
The  question  is  the  extent  to  which  sound 
conservation  practices  can  be  adopted 
throughout  our  entire  country  and  how 
soon  we  can  reach  this  great  objective. 

Isolated  leaders,  whether  in  skills  or  in 
trusteeship,  are  impotent  unless  they  are 
supported  and  followed  by  public  opinion 
and  by  the  army  of  our  citizenship  in 
government,  in  organized  labor,  business 
and  Industry,  and  in  education,  who  too 
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are  prepared  to  serve-  Iq  other  words, 
unless  "business  and  industry,  organized 
la"bor  and  all  other  elements  in  our  nation 
"become  aware  and  are  prepared  to  act,  we 
shall  not  have  resolved  this  problem, 
which  "beyond  all  others,  lies  at  the  core 
of  the  future  wellheing  of  our  country. 
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PBOSPECTS  OP  SOIL  SCIEWCE 

By 

CHAELES  E.  KKT.TOQG 


CHARLES  E.  EELLOGG,  soil  scientist,  Is  Chief  of  the  Soil  Survey 
of  the  1J.  S.  Department  of  Agriculture.  He  Is  a  native  of 
Michigan  with  a  Doctor  of  Philosophy  from  Michigan  State 
College.  His  foreign  travel  Includes  assignments  to  Russia,  New 
Zealand,  North  Africa,  the  Belgian  Congo,  England,  Germany, 
Italy,  and  Mexico-  His  writings  Include  THE  SOILS  THAT  SOPFORT 
US,  as  well  as  "bulletins  and  magazine  articles- 


FIRST  OF  ALL,  Mr.  Chairman,  It  Isn't  often 
that  a  country  "boy  like  me  gets  a  chance 
to  discuss  his  problems  with  such  a  group 
of  distinguished  "business  leaders.  So  I 
fihn.1 1  try  to  make  the  most  of  It.  I  shall 
not  take  time  to  tell  you  how  "bad  the 
situation  Is;  It  Is  bad  enough  without  all 
the  ctirrent  exaggerations.  Nor  shall  I 
try  to  explain  what  won't  work,  or  analyze 
programs  that  can  only  be  carried  out  In  a 
dictatorship . 

NO  SINGLE  SOLOTION 

The  highly  emotional  writing  and  talking 
about  the  problem  of  soil  resources  —  the 
so-called  "diminishing"  soil  resources  — 
may  do  seme  good.  People  do  need  to  think 
about  the  agricultural  problem  in  the 
world  —about  soil,  and  food,  and  people. 
All  of  us  do.  Yet,  screaming  can  do  a  lot 
of  haim-  People  may  seek  seme  single, 
revolutionary  answer.  And  there  isn't 
one*  Or,  worse  still,  people  might  be 
scared  into  some  kind  of  dictatorial 
program* 

¥e  know  there  is  overcrowding  on  the  land 
in  several  countries.  Populations  are  in- 


creasing faster  than  the  food  supply,  es- 
pecially in  places  where  skill  In  medi- 
cine has  gotten  ahead  of  skill  in  agri- 
culture and  Industry.  I  recognize  that 
there  has  been,  and  is  now,  unnecessaxy 
soil  depletion  through  erosion,  throu^ 
loss  of  organic  matter,  througji  de- 
struction of  soil  structure,  and  es- 
pecially through  declining  soil  fertili- 
ty. This   overcrowding  and  this  soil  de- 
pletion hurts  me  as  much  as  it  could 
possibly  hurt  anyone. 

But  I  dcn't  agree  with  the  extreme  state- 
miMits.  We  are  not  facing  any  calEimity 
because  of  soil  depletion.  Erosion. has 
been  played  up  for  23  years-  It  is  no 
more  Important  than  several  other  soil 
management  factors.  Generally,  erosion 
is  a  symptom,  not  a  cause,  of  declining 
fertility  emd  bad  management.  We  must 
get  back  of  these  symptoms.  la  my 
Judgment,  if  the  current  exaggerations 
of  this  one  factor  were  acted  upon  seri- 
ously and  literally,  our  eigricultural 
programs  would  become  so  distorted  that 
we  should  fail  to  meet  our  food  require- 
ments, and  we  should  even  worsen  the 
symptom  Itself. 
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Nor  must  w©  tear  up  our  cLemocratic  Instl- 
tutlcaifl  to  apply  science  to  food  and  agri- 
culture- In  fact,  under  dictatorial 
schemes,  the  very  wells  of  sciaice  dry  up. 

song  AEE  MADE 

Then  too,  one  could  scarcely  over-empha- 
size the  great  differences  among  our 
soils  ^—  differences  they  had  in  the  first 
place.  Thousands  and  thousands  of  soil 
types  exist  in  the  world.  A  few  of  these 
are  natxirally  productive  for  food  crops  • 
They  give  a  good  harvest  when  first  culti- 
vated* Most  soils  do  not.  The  farmer 
literally  makes  his  arahle  soil  from  the 
natural  soil.  Think  for  a  moment  of  the 
native  tree  cover  of  eastern  United 
States,  of  western  Europe,  or  of  the  great 
tropical  rain-forests.  How  unlike  these 
plants  axe   to  those  man  has  selected  and 
"bred  for  his  own  use  I  Their  soil  needs 
are  very  different.  Thus,  most  good  farms 
in  these  forested  regions  have  "been  made 
good  through  the  use  of  lime  and  chemical 
fertilizers,  and  especially  through  the 
introduction  of  meadows  and  pastures  with 
livestock. 

NEED  FOR  SUSTAINED  PRODUCTION 

To  conserve  the  soil,  simply  in  the  sense 
of  "holding"  our  own,  would  spell  dis- 
aster. But  we  are  not  conceined  with  this 
in  agriculture .  The  "balance  w©  are  seek- 
ing is  not  a  "natural"  balance.  To  a- 
chieve  such  a  natural  "balance  would  mean 
suicide  for  the  majority  of  the  world's 
population,  and  the  life  of  cavemen  for 
the  rest  of  it. 

The  level  of  soil  productivity  and  of  farm 
production  that  we  are  seeking  will  not  "be 
"based  on  any  "natural"  balance.  Nor  will 
it  "be  "based  on  history  —  not  on  the 
pattern  of  techniques  we  knew  in  the  last 
generation.  What  we  are  seeking  is  that 
level  of  production  on  a  sustained  "basis 
made  possi"ble  "by  modem  science  and  tech- 
nology in  a  peaceful  world  with  reasonably 
full  employment. 


WE  HA'VE  THE  LAND 

What  are  the  prospectst  First  of  all 
have  we  the  land?  We  do.  Around  2^ 
"billion  acres  in  the  world  that  is  "being 
farmed  and  1^-  to  1^  that  is  not  being 
farmed  now.  Likely  we  could  increase  our 
acreage  here  in  the  United  States  "by 
nearly  20  per  cent  if  necessary  —  say  to 
something  like  450  million  acres.  This 
lij-  billion  cannot  "be  settled  easily.  A 
lot  of  it  is  in  the  tropics.  Much  of  it 
is  far  from  good  harbors  or  other  trans- 
portation. Most  of  it  will  need  clearing 
and  careful  management  from  the  start. 

AGRIUULTURE  NEEDS  INDUSTRY 

Most  of  all,  its  development  depends  upon 
a  parallel  development  of  Industry  within 
the  same  region.  Farmers  shall  need 
transportation,  electric  power,  medical 
facilities,  fertilizers,  machinery,  and 
all  the  other  essentials  for  modem  farm- 
ing supplied  by  industry.  And  largely, 
the  industry  must  develop  within  the  same 
country.  A  little  can  be  done  "by 'trade, 
enough  for  a  start  perhaps,  but  mainly 
these  things  must  be  made  within  the 
country.  Wherever  agriculture  is  highly 
developed  in  the  tropics,  for  example, 
the  community  is  tied  to  an  industrial 
area  in  a  customs  union,  like  Hawaii  is 
tied  to  the  United  States  or  Java  to 
Holland  "before  the  war. 

But  do  we  really  need  all  the  landt  We 
don't,  if  we  could  and  would  really  put 
our  present  technical  knowledge  Into  use. 
Here  in  the  United  States,  where  agri- 
culture is  already  reasonably  efficient— 
at  least  one-third  of  it  is  —  production 
could  "be  very  easily  raised  30  per  cent 
on  some  items  and  20  per  cent  on  others, 
if  farmers  generally  followed  the 
practices  now  regularly  used  by  hmidreds 
of  thousands  of  good  farmers.  Thus, 
millions  of  our  own  farmers  are  not  using 
the  machinery,  the  fertilizers,  the  lime, 
the  insecticides,  the  electric  power,  the 
good  seeds,  and  so  on  —  materials  that 
industry  is  furnishing  hundreds  of 
thousands  of  other  fanners. 
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WORLD  SZTDATION 


The  opportunities  for  increased  pro- 
duction, and  for  increased  efficiency  of 
production,  in  many  other  countries  are 
even  greater*  Mj  professional  associates 
in  the  United  Kingdom  -would,  place  the 
figure  at  50  per  cent  in  their  country. 
Probably  it  is  really  closer  to  50  per 
cent  in  our  own  country  than  to  20  or  30 
per  cent.  I  am  sure  it  is  not  less  than 
20  or  30  per  cent  in  the  Soviet  Union,  at 
least  in  the  sample  areas  I  have  seen*  In 
India,  there  is  good  evidence  that  in- 
creases fax  above  20  per  cent  are  entirely 
possible  on  the  basis  of  experiments  con- 
ducted in  that  country. 

Thus,  it  vould  be  physically  and  biologi- 
cally possible  to  meet  the  food  needs  of 
the  vorld  on  the  land  now  cultivated, 
through  the  use  of  agricultural  systems, 
adapted  to  the  thousands  of  kinds  of  soil, 
that  are  already  being  practiced  by  good 
farmers  on  those  soils.  With  these  in- 
creases, and  with  the  new  land,  we  could 
far  exceed  the  needs  for  196O. 

ACCELEEATING  PRODUCTION 

In  strictly  physical  and  biological  terms, 
these  estimates  are  low.  They  take  no 
account  of  entirely  new  technology;  yet 
efficiency  of  farm  production  is  in- 
creasing, right  now,  at  an  accelerated 
rate.  Yet  such  estimates  are  over- 
optimistic  in  terms  of  the  real  social, 
economic,  and  political  situation.  The 
people  of  the  world  don't  feed  out  of  a 
common  larder.  Nor  can  they.  For  the 
most  part,  each  country  shall  need  to  im- 
prove its  own  production,  balance  its  own 
economy.  Something  can  be  done  through 
trade,  and  especially  through  technologi- 
cal exchanges  like  President  Truman  has 
suggested • 

How  can  we  meet  the  educational  problem 
among  hundreds  of  millions  of  people  who 
caji't  read?  How  can  we  get  the  farms  into 
large  enough  units  so  the  farm  family  has 
a  real  chance  to  apply  technical  methods? 
Above  all,  how  can  we  get  the  industry 


established  in  eastern  Europe,  in  India, 
in  China,  in  Indonesia,  in  Africa,  and 
in  all  the  other  places,  so  the  farmers 
may  have  the  tools  of  modem  technolo- 
gy, f*r\A   so  that  the  extra  people  en  the 
land  may  have  an   opportunltyt 

THE  KEY  3B  INDUSTRIAL  DEVELOPMEIW? 

If  one  may  say  that  there  is  a  single 
"key"  to  a  situation  where  a  hundred 
things  are  necessary  —  if  one  can  be 
picked  out  —  it  would  certainly  be 
this  matter  of  industrial  development. 
Agricultural  people  in  these  crowded 
areas  are  caught  in  a  vicious  dilemma. 
Their  fajnnB  are  small  and  often  cut  up 
into  numerous  little  separate  tracts  that 
they  must  vork  inefficiently  with  crude 
Implements.  They  need  big  families  to 
have  enough  hands.  But  that  makes  the 
situation  still  worse.  This  Is  often 
called  a  vicious  circle;  it  might  be 
called  a  double  opportunity.  With  Indus - 
tiy  to  employ  these  extra  people,  there 
would  be  more  room  on  the  land;  farms 
could  be  enlarged;  the  products  of  the 
industry  would  be  available  for  efficient 
farm  production.  With  Improved  living 
standards,  with  something  to  look  forward 
to,  people  plan  their  lives,  marry  later, 
have  less  children,  and  live  longer.  How 
can  the  change  be  startedt  This  is  the 
key  q.uestion  —  this  and  all  that  is  in- 
volved with  it. 

Althoiigh  it  cannot  be  started  everywhere 
at  once,  great  opportunities  exist  for 
combined  resource  development  —  for  the 
use  of  soils,  forests,  power,  minerals, 
and  Industry  together.  Near  the  head- 
waters of  the  Congo  River,  for  example, 
such  a  combined  enterprise  is  developing 
most  successfully  —  the  TMlon  Minlere  du 
Haut  Eatanga.  It  is  a  large  enterprise. 
It  Includes  many  activities.  It  is  a 
mixed  corporation  with  both  private  capi- 
tal and  government  investment. 

Is  this  one  of  the  ways  out  for  the  new 
and  backward  areas?  Certainly  there  are 
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limits  to  development  in  nev  and  "backward 
countries  by  purely  private  capital. 
Private  corporations  tend  to  specialize  in 
one  or  two  products •  They  are  Inclined  to 
take  a  large  volume  of  profits  out  of  the 
countries  —  profits  that  could  be  used 
for  initiating  additional  Industries  to 
round  out  the  economy.  Then  there  is 
always  the  danger  of  the  rules  being 
changed  by  the  local  government  —  rules 
affecting  taxes,  labor,  trade,  and  so  on. 
Of  course,  I  am  merely  a  layman  in  such 
matters  •  But  would  it  be  possible  to  have 
mixed  corporations  capitalized  by  the 
savings  of  private  citizens  of  two 
countries  and  by  investments  of  two 
govemmentst  Such  a  corporation  could  be 
licensed  under  a  treaty  between  the  two 
govemments,  under  which  management  would 
not  be  subject  to  the  threat  of  capricious 
changes  in  rules  and  under  which  govem- 
ments would  not  be  afraid  of  undue  eco- 
nomic power  in  wholly  private  hands. 


take  a  part  in  it.  They  naiBt  iofluence 
decisions .  Without  such  an  approach, 
I  see  no  immjodiate  prospect  for  lEirge- 
scale  improvement.  With  it,  the  problem 
can  be  met. 


I  throw  this  suggestion  out  to  this  group 
because  you  are  the  kind  of  people  who 
understand  such  matters .  We,  in  agri- 
culture, can  do  a  lot  within  our  own 
country  and  in  technical  advice  to  other 
countries,  but  this  is  an  age  of  science. 
Farmers  must  have  the  products  of  indus- 
try to  do  their  Job.  We,  in  agriculture, 
shall  be  stymied  without  parallel  in- 
dustrial development.  Together  we  must 
somehow  handle  this  problem.  I  am  con- 
vinced that  we  have  both  the  labor  and 
the  resources. 

It  will  do  no  good  to  scream  and  tear  our 
hair  about  the  overcrowding,  about  the 
low  yields,  and  about  soil  depletion. 
These  problems  are  manageable,  if  we  could 
somehow  get  our  economic  and  institutional 
problems  solved.  A  great  body  like  this 
could  make  a  wonderful  contribution  to  the 
peace  and  abundance  of  the  world,  by  con- 
structive thinking  along  the  line  of  how 
to  develop  industry  where  we  have  both  the 
agricultural  and  Industrial  resources  that 
can  only  be  developed  together.  The 
program  must  be  fair  to  govemments,  fair 
to  Investors,  and  fair  to  the  people.  It 
must  be  democratic.  Local  people  must 
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A  FARMER  FACES  THE  PROBLEM 

By 
LOUIS  BROMFIELD 
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management  activities  now  extend  from  Malahar  Farm  in  Ohio  to  farm  properties 

in  the  South. 


I  AM  NEITHER  a  neo-Malthusian  nor  an  anti- 
Malthusian.  Malthus  was  pretty  sound  in 
his  day,  I  think,  and  is  still  pretty 
sound  in  a  lot  of  things,  but  all  sorts  of 
factors  have  entered  into  the  picture, 
since  Malthus  lived  in  the  eighteenth 
century,  which  have  upset  his  calcu? 
lations,  "both  optimistic  and  pessimistic. 
It  is  a  mixed  suhject  —  I  think,  too 
mixed  for  any  of  us  to  find  the  final  or 
even  a  comprehensive  answer. 

TOO  PRODIGAL 

I  would  be  the  last  to  deny  that  this 
nation  has  destroyed  its  natural  re- 
sources more  rapidly  than  any  nation  in 
the  history  of  the  world  at  any  time.  We 
came  here  from.  Europe,  into  the  richest 
area  of  its  size  in  natural  resources  and 
real  wealth  which  existed  on  the  face  of 
the  earth  and,  for  a  period  of  200  years, 
we  have  done  our  best  to  destroy,  ex- 
ploit, and  use  up  all  of  these  things. 
Soil,  water,  and  forests  are  certainly 
on  the  "bottom  of  the  list  In  relation  to 
our  treatment  of  them. 


I  would  like  to  emphasize,  also,  what  wae 
implied  earlier,  that  the  three  are  in- 
separahle;  soil,  water,  and  forests  are  I 
all  renewable  and  you  cannot  separate  one 
from  another.  Take  off  the  forests,  run 
down  your  agriculture,  and  the  water  goe£ 
with  it. 

THE  WATER  PROBLEM 

I  would  also  like  to  add  that  water  is 
not  a  prohlem  of  the  West  alone,  as  we 
all  know  in  Ohio-  The  water  level  has 
dropped  "between  k^   and  50  feet,  on  the 
average,  within  the  last  generation,  and 
in  western  Ohio  there  are  towns  -vdiich 
cannot  "bring  in  one  more  family,  "because 
they  have  no  more  water. 

In  the  last  century  perhaps  75  P©r  c©nt 
of  our  water,  in  the  case  of  heavy  water- 
fall, has  run  down  to  the  sea  carrying 
millions  of  tons  of  rich  topsoil  with  it, 
instead  of  seeping  into  the  earth  to  re- 
plenish our  waning  water  resources.  I  an 
glad  to  say  that  in  Ohio  we  are  "beginning 
to  get  agriculture  so  good  and  so  sound 
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that  we  will  keep,  as  Tnn.ny  farms  today 
keep,  as  much  or  mtore  water  than  the 
original  forests  retained  on  that  same 
land.  It  will,  however,  "be  taking  us  50 
to  75  years  to  begin  to  get  the  real 
effect  of  that  soil  and  water  conservation 
in  our  own  State  • 

POOR  AGRICULTUHE  BEING  SUBSIDIZED 

I  do  not  think  many  of  you  realize  how 
much  these  things  cost  you  in  dollars, 
taxes,  and  so  on.  All  of  you  are  paying 
high  prices  for  food  and,  at  the  same 
time,  you  are  paying  for  parities,  subsi- 
dies, supports,  floors,  and  all  the  rest 
of  it,  simply  because  we  have  in  this 
country  a  very  poor  agriculture. 

I  would  agree  with  Dr-  Kellogg  in  saying 
that  perhaps  a  third  of  our  farmers  are 
pretty  good  farmers.  I  would  say  that  we 
have  10  per  cent  of  our  farmers  who  are 
good;  30  per  cent  are  pretty  good;  and 
the  other  60  per  cent  produce  very  little 
more  than  they  consume.  Those  are  the 
boys  -vrtio  are  on  the  necks  of  the  tax- 
payers and  contribute  to  high  prices  for 
the  consumer. 

AGRICUUDRE  MP   INPUSTRY 

I  think  myself  it  would  be  possible  in 
this  country,  from  a  standpoint  of  sound 
agriculture,  for  agriculture  to  stand  on 
its  own  feet  economically,  on  a  basis  of 
production  per  acre,  per  man  hour,  per 
dollar  invested,  exactly  as  industry  has 
done  for  100  years  or  m^ore.  It  is  not 
doing  that,  and  we  have  to  support  it;  we 
have  to  support  agriculture  because,  in 
turn,  in  supporting  agriculture,  we  are 
supporting  all  of  you  in  industry,  bank- 
ing, and  other  fields.  If  the  purchase 
power  of  agriculture  declines  so  does 
all  the  rest  of  our  national  economy. 

in  the  long  period  of  prodigious  In- 
dustrial growth  and,  in  the  remarkable 
record  made  by  industry,  most  businessmen 
have  forgotten  about  agriculture.  They 
have  forgotten  50  P©r  cent  or  more  of  our 
population  derives  its  income,  wages,  and 


purchasing  power  frcm  agriculture  —  I 
will  not  go  into  that;  you  can  ask  me  a 
question  about  it  later,  if  you  do  not 
believe  it—  only  about  20^  are  actually 
engaged  in  agriculture,  but  50^  and  more 
of  our  population  depends  for  its  em- 
ployment and  purchasing  power  upon  the 
services,  processing  and  merchandising 
based  entirely  on  agriculture.  There- 
fore, the  value  of  a  good  and  prosperous 
agriculture  is  of  Immense  Importance  to 
the  whole  of  our  economy. 

The  immense  structure  resting  on  agri- 
culture and  agricultural  wealth  is  so 
great  that,  if  you  permit  the  base  to 
crack  all  of  your  economy  will  coUjapse. 
If  you  think  that  does  not  happen,  go 
back  and  study  the  depressions  ever 
since  the  Civil  War  and  see  "sdiere  they 
began.  They  began  when  the  fairoer  could 
not  go  to  town  and  buy  a  horse  and  buggy 
or  bag  of  fertilizer.  That  meant  people 
were  out  of  work  in  Detroit,  Cleveland, 
Chicago,  and  elsewhere.  They  in  turn 
lost  their  ability  to  buy  and  threw 
others  out  of  work.  And  so  the  disaster 
pyramided  in  each  depression • 

GOVERNMEIHT  INTERVENTION 

Probably  nobody  in  this  room  is  mooTe 
against  centralized  government  and 
governmental  intervention  than  I  am;  but 
let  me  say  that  I  am  convinced  that  you 
get  those  things  only  when  you  ask  for 
them.  When  we  got  them  in  agriculture 
and  forestry  and  water  controls,  we  got 
them  because  we  asked  for  them. 

In  the  case  of  these  renewable  resources 
the  story  is  always  the  same;  we  feo  ahead 
wasting  them  until  the  problem  becomes 
too  great  to  be  solved  by  any  individual, 
by  private  enterprise,  or  by  private 
capital.  That  is  exactly  what  you  have 
seen  throughout  the  i^ole  field  of  agri- 
culture and  forestry  and  elsewhere. 
Whatever  regulations  we  have  imposed 
through  government  have  been  imposed 
through  grim  necessity.  If  we  had  not 
set  so  black  a  record,  they  would  have 
been  unnecessary. 
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PEOPLE  EEFLECT  THE  LAND 


Moreover,  In  the  wasting  of  those  things, 
ve  produce  very  poor  people  within  the 
wasted  areas.  As  time  goes  on,  with  low 
economic  standards,  poor  diet,  and  other 
things,  those  people  become  Incapahle  of 
helping  themselves.  We  have  large  areas 
like  that  in  the  United  States,  where  If 
you  merely  pour  in  money  and  depend  upon 
private  initiative,  you  will  get  nowhere. 
We  are  forced  to  go  into  those  areas  and 
do  something  about  it,  because  econaml- 
cally  and  sociologically  the  people  are 
unable  to  help  themselves.  I  like  it 
less  than  anybody  in  the  room,  but  we 
asked  for  it,  and  that  is  what  we  have 
gotten. 

AG-RICTOKJRAL  KNOWLEDGE  JUST  BB&IWWIRa 

On  the  optimistic  side,  I  think  it  is 
conservative  to  say  —  and  I  think  Dr. 
Kellogg  vould  agree  with  m©  —  that  we 
have  learned  more  about  agriculture  and 
the  soil  in  the  last  generation  than  in 
the  whole  history  of  the  world.  I  think, 
too,  we  only  know  about  5  per  cent  of 
what  there  is  to  know.  We  are  finding 
out  more  and  more  every  day.  These 
things  are  developing  so  rapidly  that  it 
is  impossible  for  any  man  or  group  of  men 
to  keep  up  with  them. 

MALABAR  FARM 


today  from  Dr.  Kellogg,  from  Dr«  Bennett, 
and  others  in  our  governmental  service, 
in  our  state  colleges,  and  from  that 
great  fund  of  information  and  knowledge 
which  comes  from  the  good  dirt  farmers 
themselves.  Their  contribution  has 
been  Immense  all  along  the  line. 

SOIL  EROSION  A  SYMPTOM 

I  would  like  to  emphasize  one  point  of 
Dr.  Kellogg 's,  that  perhaps  there  has 
been  too  much  emphasis  on  soil  erosion 
and  upon  soil  conservation  in  the  techni- 
cal, or  what  we  might  call  "engineering" 
sense.  He  pointed  out  very  truthfully 
that  soil  erosion  is  a  symptom  and  a 
result,  and  not  a  cause.  It  is  a  symptom 
ftnri  a  result  of  bad  farming.  If  good 
farming  practices  become  general,  erosion 
will  correct  itself. 

However,  the  erosion  problem  has  become 
so  serious  in  this  country  and  so  de- 
structive that  we  have  had  to  go  at  it 
the  other  way  aiTound.  We  had  to  take 
•vdiat  you  might  call  emergency  measures, 
the  building  of  terraces,  strip  cropping, 
all  sorts  of  purely  engineering  devices 
to  stop  it,  in  order  that  we  may  es- 
tablish a  good  agriculture.  A  good  agri- 
culture would  never  have  led  us  to  this 
same  erosion. 


I  work  a  farm  of  1000  acres  in  Ohio.  It 
is  a  practical  farm,  on  which  no  opera- 
tion has  ever  taken  place  in  the  build- 
ings or  in  the  fields  which  any  fanner 
could  not  afford  to  do,  —  even  a  farmer 
on  a  tenant  purchase  loan.  It  is  en- 
tirely a  practical  farm;  we  stick  very 
closely  to  that  rule. 

We  have  raised  production  on  that  faim  in 
some  cases  as  much  as  ^i-OO  or  500  per 
cent,  and  even  better  than  that.  It  has 
not  been  a  question  of  spending  money, 
and  it  need  not  be,  in  most  cases,  beyond 
the  limits  of  reason.  It  is  a  question 
of  using  the  knowledge  we  have  available 


So  I  run  into  cases  in  parts  of  the 
country  where  a  farmer  has  heard  so  much 
about  stopping  eroGlon  and  about  soil 
conditions  that  he  thinks  all  that  is 
necessary  is  to  put  in  a  terrace  or  to 
contour -plow. 

Of  course,  that  is  not  true.  If  he  goes 
on  depending  on  that  belief,  his  farm, 
his  yield,  his  organic  material,  the 
capacity  of  his  land  to  absorb  water  and 
check  water  and  stop  flooding,  stop 
erosion,  stop  siltation  of  all  of  our 
great  reservoirs,  the  whole  capacity  of 
the  soil  to  produce,  goes  downhill.  All 
this  happens  unless  he  is  a  good  fanner- 
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The  purely  mechanical  aspect  of  correcting 
soil  erosion  Is  not  the  answer.  That  Is 
purely  a  temporary,  emergency  step  upon 
which  you  hulld  a  sound  agriculture. 
Again  I  think  Dr.  Kellogg  would  agree. 

NO  "woM-ouT"  song 

I  do  not  "believe.  Incidentally,  in  what  is 
called  a  worn-out  soil,  nor  do  I  think  any 
good  faimer  in  the  United  States  believes 
in  it.  The  very  expression,  "worn-out 
soil,"  Implies  that  this  was  once  "basi- 
cally a  very  rich  soil.  If  it  were  not, 
you  would  not  have  used  the  word  "worn- 


out 
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There  is  a  popular  assumption  that  all 
virgin  lands  are  good  lands.  Some  of  the 
very  worst  in  the  world  are  virgin.  That 
is  true  of  many  of  our  forest  areas.  When 
they  cut  off  the  timber  and  try  to  farm 
them,  people  starve  to  death.  The  effort 
to  make  those  into  good  soils  is  impossi- 
"ble  "because  of  the  economic  cost. 

MAKHSTG  SOILS 

¥e  know  today  how  to  make  soils,  good 
soils,  more  productive  than  90  per  cent 
of  the  virgin  soils  of  the  world.  We 
can  make  them  out  of  granite,  sand,  or 
"blue  shale.  The  only  limiting  factor  is 
that  it  costs  too  much  money  and  you 
cannot  afford  to  do  it. 

But  you  have  in  this  country  millions  of 
acres  of  "basically  good,  deep  subsoil  on 
farms  which  are  producing  nothing.  They 
are  virtually  tax -delinquent,  and  they 
are  called  worn-out.  They  are  not  at 
all!  They  are  in  that  condition  be- 
cause the  level  of  agriculture  practiced 
in  the  past  and  in  the  present  in  those 
areas  is  so  low  and  so  unintelligent  that 
the  very  fertility  of  those  soils  becomes 
unavailable  to  the  crops  and,  consequent- 
ly, to  the  animals  and  people  living 
within  the  area. 

In  any   of  those  areas  of  so-called  worn- 
out  soils  the  chances  are  very  consider- 


able, with  the  knowledge  we  have  today, 
that  those  soils  can  be  put  back  into 
production  as  great  as  they  ever  wei^ 
and,  in  most  cases,  production  far  above 
the  level  of  those  soils  as  virgin  soils. 
We  all  know  we  can  do  it. 

WE  DON'T  HAVE  TO  STARIVE 

I  am  personally  convinced,  along  with 
Dr.  Eellogg,  that  the  world  could  feed 
Itself  any  time  it  -wanted  to,  if  it 
wanted  to  badly  enough.  I  have  an 
article  in  Atlantic  Monthly  for  July 
with  that  as  the  title. 

I  know  from  my  own  experience  —  and  I 
am  not  only  talking  about  my  own  f  aim, 
but  I  traveled  throughout  the  IMited 
States,  watching  what  is  happening  — 
that  -vdiat  I  say  is  true,  that  we  could, 
on  soil  now  under  cultivation,  with  the 
proper  agriculture,  easily  feed  three 
times  our  population  at  the  present 
dietary  levels.  We  do  not  produce  any- 
thing like  the  maximum  or  the  optimum 
yield  of  any  but  perhaps  10  per  cent  of 
the  land  now  under  cultivation* 

We  forget,  too,  the  economic  cost  of 
these  things.  We  made  a  record  in 
producing  food  during  the  war;  we  pro- 
duced more  food  than  we  ever  did  before. 
But  never  in  history  has  food  been  pro- 
dcced  so  expensively,  because  we  faimed 
so  many  acres  to  produce  a  given  amount 
of  food.  We  could  have  produced  the 
same  amount  of  food  on  a  third  to  a 
half  less  land.  If  we  had  had  a  good 
agriculture,  we  would  have  produced  Just 
as  much  and  it  would  have  cost  us  a 
third  less  to  produce. 

PRICES  EEFLECT  PRODUCTION 

If  we  had  a  good  agriculture  on  the 
basis  on  "which  industry  operates  (that 
is  to  say,  by  efficiency  and  high- 
yield  per  man  hour  and  per  dollar 
invested);  if  we  had  that  kind  of  agri- 
culture today,  the  food  prices  in  cities 
would  come  down  30  P©r  cent,  and  the 
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fanner  would  be  Tiw-lrtng  20  per  cent  more 
maaey  than  he  is  TTwlrlng  today. 

A  fanner  cannot  produce  20  bushels  an 
acre  of  com,  or  200  pounds  of  cotton  per 
acre,  and  survive;  It  Is  Impossible. 
That  is  what  you  are  paying  for  when  you 
are  paying  to  subsidize  and  to  put  floor 
prices  under  such  cammodities . 

You  can  very  easily  see  that  for  the  man 
producing  100  bushels  to  the  acre,  it 
will  cost  him  one-fifth  in  time,  wear  and 
tear,  seed,  labor,  taxes,  and  interest. 
To  produce  an  ear  of  com  or  a  bushel  of 
com,  it  will  cost  him  one -fifth  of  what 
it  will  cost  a  20-bushel-an-acre  farm. 
That  is  important  to  the  purchasing  power 
of  the  farmer,  prices  to  the  consumer  and 
taxes  to  the  ta^rpayer. 

JIIDOBTRlf  ASSISTS  SOUTHKKN  AG-RICDLTURE 

What  Dr.  Kellogg  said  about  industry  and 
agriculture  moving  neck  and  neck  is  of 
the  greatest  importance,  and  we  have  a 
beautiful  example  of  it  going  on  in  this 
coiintiy  at  this  time. 

I  need  not  go  into  the  past  miserable 
history  of  the  southern  states  in  the 
record  of  their  agriculture,  economic 
depression  and  general  decline.  I  only 
want  to  make  a  statement  here  which  I 
think  I  can  back  up.  The  southern  states 
would  have  gone  exactly  as  they  went  if 
there  had  been  no  Civil  War.  The  Civil 
War  hastened  disaster  by  maybe  a  genera- 
tion or  two. 

That  is  so  because,  in  the  southern 
states,  there  was  no  industry.  It  was 
an  agricultural  area,  in  which  every  bit 
of  the  money  was  drained  out  to  the  North 
the  minute  it  was  produced. 

Henry  Grady,  perhaps  the  real  pioneer  of 
the  New  South,  once  wrote  The  Epitaph  of 
the  Southern  Fanner,  in  \diich  he  pointed 
out  that  everything  concemed  with  the 
life  of  that  Trwn  (the  hamess  on  hie  mule 
the  lantem,  the  clothes  he  wore,  every- 


thing but  T^iat  he  ate)  came  from  the 
North.  As  he  said  in  the  oration,  noth- 
ing came  from  the  South  in  the  life  of 
that  man  except  the  soil  in  which  he  was 
buried. 

The  other  thing  which  happened,  of 
course,  was  that  southern  agriculture 
grew  worse  eind  worse.  They  faj:ined  more 
acres  constantly  to  produce  the  given 
amount  of  cotton,  so  it  cost  them  steadi- 
ly more,  until  even  slave  agriculture 
became  Insupportably  expensive. 

THE  NEW  SOUTH 

You  have  seen  the  tum-around  in  the 
South.  If  you  really  want  to  see  a 
revolution  and  something  of  the  way  in 
which  conditions  can  be  improved,  go 
down  to  Georgia,  Alabama,  and  particular- 
ly North  Carolina  because,  for  my  money, 
it  is  the  most  progressive  state  among 
all  of  ours. 

The  agricultural  income  of  North  Caro- 
lina in  five  years  has  increased  from 
200  million  dollars  to  800  million.  If 
you  go  down  there,  you  cannot  find 
shanties  and  cabins  any  more;  the  whole 
State  looks  prosperous  and  it  looks  even 
wealthy . 

It  was  not  agriculture  alcne  which  did 
that,  because  industry  after  industry 
has  moved  into  North  Carolina.  The  same 
thing  is  happening  in  Alabama  and 
Georgia . 

One  of  the  greatest  things  -v^ich  came 
out  of  the  recent  war  was  the  dispersal 
of  industry  into  the  South  and  South- 
west, away  from  these  northeastern  areas 
where,  in  fact,  sociologically  and  even 
economically,  our  great  cities  and 
crowded  industries  have  become  a  curse 
to  the  nation.  This  change  has  brought 
prosperity  to  the  South. 

People  used  to  chop  and  pick  cotton  for 
a  miserable  wage,  for  about  three  or 
four  months  a  year;  today  they  are  work- 
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ing  t\3  year  around  In  Industry  for  good 
•wages-  The  Industrial  products  made  there 
are  "bought  within  the  area.  The  money 
stays  there.  Exports  of  Industrial  com.- 
modities  to  other  areas  "bring  additional 
money  to  the  South.  There  is  an  actual 
shortage  of  agricultural  lahor  in  some 
areas .  Mechanization  has  not  thrown 
people  out  of  J oh s.  It  has  vorked  the 
other  "way  around.  An  increasing  short- 
age of  field  la"bor  is  rapidly  forcing 
mechanization . 

Go  down  and  see  what  is  happening  there 
Pin(\   what  has  happened  in  the  last  ten  or 
twelve  years.  It  is  a  heautiful  example 
of  the  combination  of  industry  and  agri- 
culture "building  up  prosperity  and  health 
and  wealth  In  a  given  area. 

EEVOLDTION  IS  WHEAT  FARMING- 

Just  one  more  thing  and  I  am.  through.  I 
am  glad  the  wheat  crop  was  mentioned.  It 
is  very  close  to  me,  particularly  the 
great  panhandle  area  of  Texas.  It  is  the 
most  heautiful  example  of  how  erosion  de- 
struction in  a  country  can  he  cured 
simply  hy  the  technological  change  in 
farming,  and  how  the  prospects  of  crop 
failure  can  he  virtually  annihilated 
simply  hy  changing  the  methods  of  agri- 
culture. 

You  remeaaber,  in  all  that  Great  Plains 
wheat  country  that  it  was  the  practice  In 
the  past  to  hum  off  the  straw  and  turn 
over  the  land  with  an  ordinary  turning 
plow  or  mold  hoard.  They  humed  up  and 
destroyed  the  organic  material  and  turned 
the  soil  over  and  left  it  hare  to  hoth 
wind  and  rain.  When  a  rain  came,  the 
first  thing  it  did  was  to  make  a  layer  of 
cemient  and  hlock  the  water  from  going 
down  into  the  soil;  consequently,  the 
water  all  ran  off,  and  it  caused  gullies 
and  an  immense  loss  of  water. 

In  the  next  stage,  after  they  found 
•»^eat  fields  declining  rapidly  and  the 
soil  hlowing  rapidly  away,  they  put  in 
one-way  disks;  they  left  the  trash  on  the 


surface  and  disked  it  in.  This  -wlb  a 
great  Improvement,  hecause  it  helped  the 
soil  to  ahsorh  the  rain  and  the  trash  on 
the  surface  could  reduce  a  60-mlle  gale 
to  eig^t  miles  an  hour.  So  that  served 
greatly  to  check  dust  storms. 

NO  MORE  DOST  BOWIg 

I  do  not  helieve  you  will  ever  see  an- 
other dust  storm,  hecause  of  an  impli- 
man.t   called  a  Graham-Hoehme  plow.  It  is 
well  known  to  everyhody  in  the  Great 
Plains  area,  from  the  Gulf  plains  to 
SaskatchewEua  and  the  Arctic  Circle.  Two 
shiploads  of  those  plows  have  Just  gone 
to  South  America  to  correct  the  same 
soil  condition  existing  there. 

It  is  not  a  plow  at  all;  it  Just  rips  up 
the  land,  leaving  the  ruhhish  on  the 
surface,  down  to  a  depth  of  l8  to  20 
inches.  No  matter  how  heavy  the  rain- 
fall, every  hit  of  that  rain  goes  down 
into  the  ground;  it  does  not  run  off, 
does  not  create  gullies  and  siltation. 
The  ruhhish  on  the  surface  serves  to  In- 
sulate it  against  the  wind  and  sun  and 
cut  down  evaporation  enormously. 

There  is  no  dusty  surface;  there  is 
nothing  to  hlow,  and  you  will  not  find 
any  hlowing  farms  anywhere  in  that  area 
today,  except  here  and  there,  an  iso- 
lated one,  -where  an  ignorant  fanner  is 
plowing  up  and  destroying  his  own 
capital . 

SOIL  BUILDING  SOMETIMES  SIMPLE 

That  is  Just  one  sample  of  "vdaat  can  he 
done  with  modem  toiowledge.  There  are 
today  in  the  South  thousands  of  acres  of 
land  on  which  they  tried  to  raise  the 
green  gold  of  alfalfa  to  hrlng  hack  that 
worn-out  cotton  land.  They  could  not  do 
it.  Finally,  the  answer  was  found.  It 
was  as  simple  as  two  five-pound  hoies  of 
Twenty  Mule  Team  Borax  per  acre,  end 
they  could  grow  all  the  alfalfa  they 
wanted.  That  is  another  element  which 
opened  up  a  whole  field  which  is  fahu- 
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lous  in  its  potentialities,  in  "bringing 
"back  into  high  production  land  which  had 
"become  virtually  useless. 

IRDDSTRY  DEPENDS  ON  AGRICOLrUEE 

I  think  ve  could  feed  the  world;  I  think 
we  could  feed  ourselves  and,  believe  me, 
as  a  Director  of  the  Chamber  of  Commerce, 
let  me  say  that  if  you  boys  in  the  other 
industries  want  to  know  where  your  bread 
and  butter  is  coming  from  or  what  it  is 
founded  on,  it  is  our  soil,  our  forests, 
our  water  and,  particularly,  our  agri- 
culture, and  do  not  forget  it  I 
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ANSWERING  THE  THREAT  OF  FOREST  DEPLETION 

By 

J.  p.  Weyerhaeuser,  Jr. 


J.  PHILIP  WEYERHAEUSER,  JR.,  lumberman  and  business  executive,  is 
president  of  the  Weyerhaeuser  Tiniber  Company,  Tacoma,  Washlnglion. 
He  is  one  of  the  third  generation  of  a  great  timber-owning  and 
lumber-manufacturing  family  whose  activities  now  include  pro- 
duction of  pulp,  paper,  and  plywood.  He  worked  up  through  the 
lumber  business,  arid  is  now  active  in  forest  management;  refor- 
estation, and  the  Tree  Farm  program  of  the  forest  industries. 


THOSE  WHO  INSIST  America  is  heading  down  a 
one-way  street  to  forest  oblivion  obvi- 
ously haven't  bothered  to  check  all  the 
facts.  Certainly  they  have  not  examined 
the  prevailing  trends  in  modem  industrial 
forestry.  The  basic  concept  of  the  timber 
operator  has  long  since  Changed  from  one 
of  migratory  trade  and  temporary  holdings 
to  one  of  permanence  based  on  long  range 
planning  and  scientific  land  operation. 
Our  modem  economy,  rather  than  posing  a 
growing  threat  to  forest  resources,  is, 
for  the  first  time,  providing  the  eco- 
nomic incentive  to  grow  trees  as  a  crop. 

TIMBER  CROPS  ARE  PROFCTABLE 

The  realization  that  timber  is  renewable 
was  slow  in  developing.  Tree  farming  and 
treating  timber  as  a  crop  became  practical 
only  after  it  became  profitable.  Until  it 
became  a  probability  that  trees  could  be 
grown  to  realize  more  than  the  costs  of 
growing,  few  were  interested.  Until  some- 
time after  the  Great  Depression  of  1932, 
one  could  purchase  more  trees  whenever 
needed  at  less  than  the  cost  of  growing 
them. 


FOREST  CROPS  ARE  NECESSARY 

Our  3^5  million  acres  of  private  forest- 
lands  capable  of  producing  a  commercial 
crop  represent  over  four  mllllan  different 
ownerships .  Our  ll6  million  acres  of 
similar  publicly  owned  forestland  contain 
a  large  percentage  (43  per  cent)  of  the 
present  inventory  of  mature  timber,  but 
are  by  and  large  less  capable  of  growing 
a  large  annual  crop  of  timber  than  th© 
more  accessible  and  fertile  private  lands. 
The  forest  Industry,  which  owns  &k 
million  acres  out  of  this  total  of  ^1 
million  acres  of  commercial  tlmberland  in 
the  country,  depends  for  its  existence 
upon  the  renewal  and  wise  use  of  all  these 
lands.  Industry's  own  lands  are  being 
treated  with  increasing  care  for  regrowth, 
as  evidenced  by  the  employment  in  industry 
of  more  than  2,000  forest  school  graduates 
at  this  writing.  Wood -using  industries' 
statements  of  policy  increasingly  stress 
the  importance  of  timber  cropping.  The 
following  is  the  opening  sentence  of  the 
"Program  of  Forest  Conservation"  of- 
ficially adopted  by  the  national  lumber 
Industry: 
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"Nothing  is  more  important  toaay  to  the 
enlightened  self  interest  of  our  wood- 
using  industries  and  the  principal  groups 
of  wood  consumers  than  to  assure  an  ade- 
quate and  stable  supply  of  raw  materials 
within  the  United  States." 

TBEEFABM5 

Constructive  work  in  this  direction  has 
"been  done  tj  an  Industry  agency  called 
American  Forest  Products  Industries. 
Its  "Tree  Farm  Program"  has  spread  the 
tree -farm  movement  from  a  single  "begin- 
ning in  the  State  of  Washington  in  19^1  "by 
our  Company  to  23  states  of  the  Union, 
where  there  are  1,750  organized  tree 
farms  covering  lT,6ij-8,8l3  acres.  Its 
current  "Trees  for  America  Program"  is 
aimed  at  persuading  the  more  than  four 
million  small  owners  of  26 1  million  acres 
of  commercial  f  orestland  that  they  have  a 
paramount  and  financially  profitable 
interest  in  managing  their  f  orestland  on 
a  crop  "basis,  much  as  other  cropped  lands 
are  managed.  At  the  present  rate  of  or- 
ganization, American  Forest  Products  In- 
dustries, Inc.,  which  sponsors  these 
programs  in  "behalf  of  lumber,  pulp,  and 
paper  industries,  expects  to  have 
30,000,000  acres  in  organized,  carefully 
supervised  tree  farms  by  1951*  These  are 
well -managed  forest  properties  devoted  to 
contlnous  production  of  forest  crops, 
supervised  and  organized  by  foresters 
employed  by  conservation  committees  of 
lumber,  pulp,  and  paper  associations, 
state  forestry  organizations,  established 
forestry  and  conservation  associations, 
and  encouraged  by  Chambers  of  Commerce 
and  various  service  organizations.  They 
are  supported  by  the  individual  efforts 
of  f orestland  owners  and  contributions 
for  overhead  from  industrial  groups  and 
state  boards  of  forestry.  The  cost  to 
the  taxpayer  is  negligible;  yet  notable 
results  are  being  obtained. 

The  "Keep  Green  Program"  is  another 
"grass  roots"  prograjn.  similarly 


sponsored.  It  also  originated  In  the 
State  of  Washington  in  19^,  and  has  now 
spread  to  25  states.  It  functions  on  a 
statewide  basis  and  works  through  county 
or  local  committees  made  up  of  public 
spirited  citizens  from  all  walks  of  life. 
All  work  is  done  on  a  voluntary  basis, 
except  for  a  state  director  and  office 
services.  A.F.P.I.  furnishes  literature 
and  posters  and  helps  with  the  original 
organization  in  each  state.  Statewide 
budgets  have  been  from  $5,000  to  $25,000 
a  year,  contributed  from  all  sorts  of 
sources.  Results  have  been  good.  For 
example,  the  admittedly  good  fire  year 
19i<-8  in  the  State  of  Washington  pro- 
duced only  255  forest  fires  on  state  and 
private  lands,  as  against  a  20-year 
average  of  958  fires.  Only  4,^0  acres 
were  burned,  whereas  the  20-yeaj:'  average 
was  58,532  acres.  The  reduction  in  fire 
weather  gets  some  of  the  credit,  but 
fire  consciousness  of  the  general  public 
has  made  a  tremendous  difference.  The 
public  needs  to  be  constantly  reminded 
of  the  danger,  since  it  pretty  generally 
appropriates  the  hunting  and  fishing 
rights  no  matter  who  the  record  owner- 

"MORE  TREES  FOR  AMEIEICA" 

Newest  of  A.F.P.I.'s  national  forestry 
programs  is  "More  Trees  for  America." 
Three  states — ^Alabama,  Virginia,  and  New 
Hampshire — launched  More  Trees  projects 
in  19^  and  a  fourth  state,  Washington, 
started  its  Cash  Crops  program  only  last 
month.  Other  states  will  follow  suit  as 
soon  as  effective  arrangements  can  be 
made. 

These  More  Trees  projects  are  grass 
roots  educational  programs  aimed  primari- 
ly at  farm  woodlot  owners .  The  Initial 
interest -arousing  phase  is  followed  by 
on- the -ground  demonstrations  in  which 
technical  foresters  show  landowners  how 
to  manage  their  woodlands  aa  tree  farms. 
During  the  course  of  a  More  Trees  program, 
practically  every  small  timber land  owner 
in  the  state  is  contacted  and  offered  an 
opportunity  to  participate. 
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Booklets,  fllmstrlps,  movlii^  picture 
trailers,  and  newspaper  advertising  are 
prepared  "by  A.F.P.L  and  supplied  to  the 
individual  participating  states.  A.F.P. 
I.«s  patlicaticn  "Cash  Crops  from  Your 
Woodlands"  has  "been  used  in  all  the  More 
Trees  programs  launched  to  date  and  has 
"been  read  hy  thousands  of  farmers. 

STATE  PEOO^AMS 

In  addition  to  these  projects  nationally 
sponsored  "by  A.F.P.L,  there  are  other 
significant  accomplishments  in  a  number  of 
the  states.  In  Wisconsin,  "Trees  for 
Tomorrow,"  an  organization  sponsored  hy 
paper  and  pulp  companies,  is  planting 
thousands  of  acres  to  young  trees  and 
working  with  the  youth  of  the  State  in 
promoting  conservation  for  use.  The  West 
Virginia  Forestry  Council,  initiated  hy 
forest  products  industries  and  composed 
of  nany  groups  Interested  in  forestry,  has 
made  a  notahle  record  during  its  two  years 
of  existence.  New  Jersey,  Virginia,  and 
other  progressive  states  are  giving  wide- 
spread, practical  help  to  small  owners- 
The  southern  states  expect  to  Increase 
their  state  nurseries'  output  of  trees 
for  planting  from  I50  million  to  370 
millian  during  19^9-  This  is  Just  a 
sketch  of  the  spontaneous  state  and 
private  contrlhutlon  to  our  forestry 
progress-  It  should  not  he  under- 
emphasized* 

Reference  to  hundreds  of  millions  of 
acres  and  millions  of  owners  calls  at- 
tention to  the  fact  that  appraisal  of  our 
forest  Inventory  and  its  use  is  such  a 
Gargantuan  task  that  no  one  feels  e(iual 
to  it  except  government.  All  parties  to 
an  argument  ahout  America's  forests  per- 
force go  to  the  United  States  Forest 
Service  for  factual  data. 

TBEEAT  OF  TIMBER  FAMUTE 

We  must  recognize  that  since  its  organi- 
zation under  Giff ord  Pinchot  the  Forest 
Service  itself  has  almost  continously 
"viewed  the  situation  with  alarm." 


It  was  predicted  in  1907,  for  instance, 
that  the  Southern  pineries  would  be  cut 
out  "by  1920,  though  the  19^4-  resurvey 
found  In  the  11  southern  states  323 
billion  boaj^d  feet  of  sawtlmber  f^rtA   an 
annual  growth  amounting  to  nearly  20 
billlcn  board  feet.  In  1919  the  Chief 
of  the  Forest  Service  predicted  that 
should  another  war  emergency  arise  by 
193^  "we  would  have  very  great  embarrass- 
ment In  obtaining  even  the  lumber  needed 
for  general  construction.  Yet  the  re- 
cord of  war  supply  was  remarkable  and 
not  limited  by  the  timber  supply. 

LEGISLATIVE  PROPOSAL 

Interpretation  of  Forest  Service  data 
often  seems  to  us  in  industry  to  lean 
toward  the  thesis  that  the  public  must 
be  frightened  into  acceptance  of  the  big, 
all-powerful  "Let's  pass  a  law"  federal 
approach,  offering  subsidies  and  in- 
centives in  one  hand  and  threats  of 
federal  regulation  in  the  other.  This 
means  more  and  more  taxes  and  more  thou- 
sands of  federal  employees  ^o  would 
render  ostensibly  free  services  not  only 
on  forestry,  but  also  on  how  to  conduct 
our  businesses .  House  Bill  2223  now  be- 
fore Congress  Illustrates  the  concept  by 
providing  increased  authorizations  for 
the  Forest  Service  at  the  rate  of  $23,- 
500,000  a  year  to  make  possible  three  to 
four  thousand  new  federal  employees. 

IJTILIZItTG  "WASTES" 

We  are  all  agreed  on  growing  more  trees 
for  America.  Recent  years  have  seen 
great  strides  in  that  direction.  Not 
the  least  of  the  actuating  forces  has 
been  that  same  rise  in  values  of  prime 
forest  material  which  many  of  us  have 
viewed  askance.  The  use  of  lower 
valued,  though  more  expensively  handled, 
material  has  been  accelerated  by  the 
rise  in  stumpage  values.  Industry's 
technological  improvements  have  made  the 
transmutation  of  small  and  previously 
unmarketable  pieces  or  species  of  wood 
into  pulp  for  paper,  board,  or  chemical 
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uses.  A  wide  market  for  the  trees  we  are 
all  growing  will  continue  to  "be  of  utmost 
Importance  to  forestry. 

Out  In  the  West,  we're  Just  heglnnlng  to 
find  markets  for  those  so-called  "wastes" 
for  which  the  industry  has  been  criti- 
cized. No  one  is  going  to  legislate 
those  markets  for  us.  Hard  work  in  prod- 
uct development  and  sales  as  the  result: 
of  self-interest  will  produce  them.  The 
necessary  Investment  risks  also  will  "be 
taken  if  the  business  climate  permits, 
"but  not  via  the  "crack- the -whip"  method. 
Neither  can  the  millions  of  f orestland 
owners  be  so  actuated. 

Our  modem  economy  is  providing  a  back- 
ground leading  to  voluntary  renewal  of 
our  timber  resources,  and,  instead  of 
being  a  threat,  it  furnishes  the  greatest 
assurance  that  these  resources  will  both 
be  renewed  and  used  for  the  greatest 
benefit  of  all  the  people. 
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GHAIRMAIT  CAER:  We  have  now  come  to  our 
cLiscussioQ  period.  We  have  many 
questions  coming  in  to  the  head  ta"ble, 
"but  we  will  have  to  adjourn  at  four  o* 
clock  as  the  Chamber's  Directors  must 
attend  a  meeting  of  the  Board  of  Di- 
rectors and  the  ladies  are  all  invited  to 
Mrs.  Sh27eve*s  tea.  We  will  take  up  as 
many  of  the  q.uestions  as  time  will 
peiBilt. 

AaKrOOlffORAL  BALANCE 

CHAIRMAN  CAER:  I  have  a  question  here 
for  Dr.  Kellogg.  "You  say  that  arable 
land  is  not  formed  naturally.  Does 
this  imply  that  good  farmland  requires 
an  unnatural  balance?  If  so,  how  can  it 
be  sustained?" 

DR.  KELLOGG:  Natural  soils  are  not 
caramonly  in  the  best  condition  for  good 
agriculture.  The  opposite  of  "natural 
balance"  is  not  an  unnatural  balance, 
but  a  "cultuiTal  balance."  in  other 
words:  en  podzolic  soils  forest  vege- 
tation is  removed;  we  use  the  lime  which 
is  necessary  for  cultivated  plants;  we 
raise  the  amounts  of  nutrients  in  the 
soil;  we  keep  the  soil  properly  covered 
with  legume-gjTass  mixtures;  and  we  use 
livestock.  In  that  way  productivity  is 
developed  in  a  cultural  balance  through 
modem  technology  at  a  level  of  yields 
fax  above  that  which  the  soil  has  under 
natural  conditions. 

In  fact,  if  that  were  not  true,  there 
would  be  practically  no  vegetables 
grown  in  the  eastein  United  States 
along  the  seaboard.  There  would  be 
no  citrus  Industry  in  Florida  or 
pineapple  Industry  in  Bawali. 


FARM  AIDS  AND  EDUCATION 

CHAIRMAN  CAER:  Mr.  Bromfleld,  I  have  two 
questions  I  am  going  to  read  together, 
and  you  can  answer  them  together. 

"As  a  farmer,  do  you  think  the  recent 
proposal  by  Secretary  Brannan  of  the  De- 
partment of  Agriculture  for  a  Farm 
Program,  is  the  type  of  program  farmers 
want  in  AmericaT"  "How  are  we  to  educate 
the  poor  farmers  into  good  farmers?  Is 
the  Farm  Bureau  inefficient?" 

MR.  BROMFIELD:  I  think  the  first 
question  is  answered  by  the  almost  uni- 
versal opposition  to  the  plan  arising 
from  the  good  farmers  and  from  the  two 
major  farm  organizations --The  Faam  Bureau 
and  the  Grange.  Mr.  Patten  of  the 
Farmers  Union  has  asserted  that  the 
Fanners  Union,  a  somewhat  leftist  organi- 
zation in  some  of  its  manifestations,  is 
for  the  Brannan  Plan,  but  this,  to  some 
extent  is  a  misrepresentation,  as  some  of 
the  state  groups,  as  Nebraska  for 
example,  Included  in  the  Farmer's  Union, 
are  against  the  plan.  Privately  I  think 
that  it  was  the  only  thing  our  good 
President  could  offer  to  redeem  his  cam- 
paign promises  of  benefits  for  everybody; 
cheaper  food  and  living  costs,  higher 
wages  and  higher  prices  for  the  farmers . 
It  would  need  some  magic  formula  such  as 
the  Brannan  plan  to  produce  any  such 
thing.  You  might  as  well  legislate  per- 
petual motion. 

As  to  the  Farm  Bureau,  it  is  not  a 
government  bureau  but  a  cooperative, 
organized  among  the  farmers  themselves, 
and  it  does  a  remarkably  good  Job  of 
education  as  well  as  buying  and  selling 
farm  commodities  on  a  cooperative  basis. 
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It  does  have  In  some  states  a  too  close 
connection  with  the  State  Colleges  and  the 
Extension  Service,  using  tajcpayers'  money 
allotted  to  education  for  Its  own 
pujrposes.  However  that  Is  an  abuse  which 
probably  will  be  corrected  within  the  next 
few  years. 

Another  q.uestlon  has  been  handed  me 

"  If  you  haven't  done  anything  In  twenty 
years  with  our  excellent  Extension 
Service,  how  are  you  going  to  Improve 
agriculture?" 

Part  of  the  answer  Is  that  we  have  Im- 
proved the  level  of  our  agriculture  e- 
normously  during  the  past  twenty  years  — 
Indeed  to  an  almost  unbelievable  extent. 
We  have  progressed  from  a  frontier  agri- 
culture living  off  the  virgin  fertility 
of  the  land  to  an  agriculture  which  Is 
part  business,  part  science  and  part 
specialization.  That  statement  applied 
only  however  to  our  present  day  good 
farmers  —  a  maximum  of  thirty-five 
per  cent. 

Agriculture  Is  Improving  as  well  for 
other  reasons  —  one  of  them  the  edu- 
cation In  modem  agriculture  being  re- 
ceived by  the  younger  generation.  Here, 
the  Extension  Service,  through  the  Four 
H  clubs,  the  vocational  agricultural 
classes,  and  the  Future  Farmers  of 
America,  Is  doing  a  wonderful  Job.  The 
approach  of  these  youngsters  to  agri- 
culture Is  altogether  different  from  that 
of  their  grandfathers.  These  youngsters 
realize  that  we  have  become  or  are  be- 
coming an  old  countiy  like  Europe  and 
that  farming  has  become  a  business  In 
which  you  Invest  a  dollar  to  make  back 
three  or  four  dollars. 

The  other  thing  which  Is  bringing  about 
Improved  agriculture  Is  Just  the  bitter 
economic  llq.uldatlon  of  the  bad  farmer. 
When  he  gets  below  a  certain  level,  he 
simply  cannot  operate,  even  with  subsi- 
dies, parity,  support  of  prices,  and  the 
rest  of  It.  He  Is  Just  being  washed  out. 


In  my  own  State  of  Ohio,  I  think.  In  a- 
nother  15  years  we  will  not  have  an^  bad 
farmers,  because  they  are  all  la.nriing  up 
on  the  courthouse  steps;  they  Just 
cannot  survive.  In  the  meanwhile,  with 
this  process  of  subsidies,  what.  In 
effect,  are  we  doing  over  very  large 
areas,  pairtlcularly  with  absentee  land- 
loiTdlsmt  —  We  have  a  black  widow  spider 
which  Is  very  bad  in  this  country,  but 
the  black  widow  spider.  In  my  opinion, 
is  much  less  harmful  than  the  widow 
absentee  landlord.  Too  much  of  the  land 
Is  owned  by  widows  living  In  Los  Angeles 
or  Chicago,  who  are  only  trying  to 
squeeze  out  of  It  everything  they  can. 
They  eventually,  too,  will  be  liqui- 
dated, in  spite  of  subsidies,  because 
they  will  get  to  such  a  level  of  pro- 
ductlcHi  that  no  amount  of  su'^sidization 
is  going  to  keep  them  alive. 

The  Extension  Service  has  one  handicap. 
It  is  largely  speaking,  Just  as  good  as 
the  local  county  agent.  Where  you  have 
a  good  county  agent,  he  can  raise  the 
whole  economic  s'tandard  of  a  county; 
where  you  have  an  indifferent  one,  he 
might  Just  as  well  not  be  there.  It 
does  not  matter  how  much  knowledge 
there  is  behind  him  in  the  state  college 
or  Department  of  Agriculture. 

CONSERVATION  EDUCATION 

CHAIRMAN  CARR:  Here  is  a  question  ad- 
dressed to  Mr.  Osbom,  Dr.  Kellogg,  and/ 
or  the  others.  I  will  ask  Mr.  Osbom  to 
answer  it. 

"What  practical  suggestions  can  you 
offer  for  the  maximum  utilization  of 
existing  agencies  (colleges,  universi- 
ties, and  research  agencies)  for  the 
education  and  stimulation  of  the  general 
public  in  facing  the  problem  and  im- 
proving and  effectively  developing  the 
natural  resources  in  presently  un- 
developed areas  within  these  United 
States?" 
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MR.  OSBOM:  That's  a  leading  question, 
all  right,  and  goes  to  the  heart  of  the 
matter.  We  have  the  "laiow-how"  today. 
The  great  prohlem  is  how  to  get  existing 
knowledges  applied  adequately  and  widely 
enough  throughout  the  country. 

We  have  all  heard  a  lot  of  late  ah out  the 
amount  of  Conservation  education  at 
present  in  our  colleges  and  schools .  The 
New  York  Times  recently  printed  a  summary 
on  the  status  of  such  education-  The 
fact  is  we  have  "barely  started  to  get 
adequate  educational  processes  in  motion. 
My  own  feeling  is  that  this  situation  is 
definitely  on  the  msnd. 

Our  new  Conservation  Foundation  has  "been 
working  for  more  than  a  year  with  a  large 
eastern  university  with  the  purpose  of 
integrating  Conservation  teaching  on  "both 
the  graduate  and  undergraduate  levels, 
Including  even  the  establishment  of  a 
doctorate  in  Conservation.  If  this  plan 
goes  through  it  will  "be  a  specific  answer 
to  the  question  that  has  "been  asked 
"because  I  helieve  this  program  will  "be 
imitated  and  adopted  "by  many  other  uni- 
versities and  colleges  which  are  impa- 
tient to  Improve  their  teaching  methods 
in  this  field.  It  must  "be  recognized 
that  there  is  a  dearth  of  trained 
teachers  on  this  subject  and  it  will 
take  time  to  "build  up  a  "body  of  competent 
people  who  can  carry  this  work  forward. 
Further,  there  is  obviously  great  need 
for  widespread  pu"blic  understanding  of 
the  situation  -^diich  presuma"bly  can  only 
com©  through  the  esta"blished  channels  of 
communication  Including  radio,  motion 
pictures,  and  of  course  the  press  and 
magazines.  I  think  on  the  whole  the 
picture  is  encouraging  "but  a  tremendous 
amount  of  work  needs  to  he  done  in  "build- 
ing up  public  interest  and  at  the  same 
time  stimulating  educational  processes  so 
that  the  oncoming  generation  will  realize 
what  conservatian  means  to  the  future  of 
our  country. 


KEFOEESTING  WASTE  LAIOS 

CHAIRMAN  CAER:  Mr.  Weyerhaeuser,  this 
question  is  for  you.  "Your  report  on 
what  the  states  and  private  industry  are 
doing  to  meet  our  natural-resource  prob- 
lems is  very  encouraging.  What  are 
forest  owners  doing  toward  rehabilitat- 
ing the  millions  of  acres  of  forest  lands 
which  the  federal  government  tells  us  are 
now  practically  waste  lands t  One  agency, 
the  Public  Affairs  Institute,  states  that 
G6   million  acres  need  planting  on  private 
forest  lands  at  an  estimated  cost  of 
$1,9^4-5,000,000." 

MR.  WEYERHAEUSER:  I  think  this  report 
ref eiTB  to  66   million  acres  of  our  forest 
lands  which  need  to  be  replanted  because 
they  are  non-stocked  today.  That  figure 
isn't  correct,  by  any  manner  of  means. 
It  accumulates  all  the  burned -over  land 
since  the  forest  survey  was  made  some- 
time in  the  early  thirties.  All  of  the 
resurveys  which  have  been  made  since  on 
limited  areas  have  indicated  that  a 
great  part  of  this  land  has  come  back 
into  timber  production. 

It  seems  absurd  to  think  that  such  a 
planting  program  is  called  for.  There 
has  been  a  good  deal  of  planting  done 
since  the  twenties  and,  strangely  enougl^ 
the  private  industry  has  done  more  than 
half  of  it.  I  think  there  are  some  5 
million  acres  of  land  which  have  been 
successfully  planted  since  records  have 
been  kept,  of  which  more  than  half  has 
been  done  by  private  owners. 

TROPICAL  SOILS 

CHAIRMAN  CAER:  This  question  is  ad- 
dressed to  Dr.  Kellogg. 

"Do  you  agree  with,  or  wish  to  comment 
on,  Dr.  Pendleton's  observations  on  the 
non-volcanic  tropical  soils,  which  seem 
to  conflict  somewhat  with  your  opti- 
mistic views?" 
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DB.  TTRTiTOGG:  Dr.  Pendleton  Is  professor 
of  geography  at  Johns  Hopkins  University 
and  has  been  somevhat  less  optimistic 
than.  I  am  ahout  the  possibilities  In  the 
tropics .  I  do  not  know  how  much  differ- 
ence of  opinion  there  Is  "between  Dr. 
Pendleton  and  me. 

Notoriously,  the  most  productive  soils 
In  the  tropics  are  In  the  volcanic  areas, 
where  the  soils  are  kept  fertilized  "by 
the  volcanic  ash;  or  they  are  on  steep 
slopes  of  volcanic  deposits. 

But  the  reason  he  feels  so  pessimistic  Is 
because,  In  many  tropical  areas.  It  Is 
practically  Impossible  to  get  fertilizers 
There  Is  no  Industry.  In  the  absence  of 
such  Industry,  It  Is  true  that  It  Is  more 
difficult  to  have  good  agriculture  on  the 
older  soils,  which  are  not  kept  fertile 
by  volcanic  action,  than  on  the  young 
soils . 

My  own  view  Is  based  upon  rather  ex- 
tensive experiments  conducted  In  the 
Belgian  Congo  and  some  of  the  British 
territories  far  from  the  volcanoes .  If 
we  can  have  a  reasonable  development  of 
industry,  those  soils  can  be  farmed  at  a 
high  econamlc  level. 

I  think  that  is  the  difference.  Without 
any  industry  at  all  —  without  hydro- 
electric power  and  -without  a  ferti- 
lizer industry  —  a  lot  of  the  soil  in 
the  billion  acres  I  mentioned  cannot  be 
farmed  economically.  I  know  that.  But 
this  is  true  not  only  in  the  tropics,  but 
also  in  other  places,  like  much  of  the 
southeastern  part  of  the  United  States. 
We  cannot  develop  those  lands  without 
combined  resource  development,  both 
Industry  and  agriculture  together. 

On  the  Congo  Elver  alone  there  is  more 
undeveloped  hydroelectric  power  than  in 
the  whole  of  the  Soviet  Union,  developed 
and  undeveloped.  I  have  stood  and 
watched  that  river  come  down  from 
Leopold ville,  falling  over  600  feet,  with 
about  1--|-  times  .the  water  that  goes  by 


New  Orleans  in  the  Mississippi.  And  this 
in  an  area  where  there  is  good  productive 
land,  forests,  and  minerals.  Of  course 
the  resources  are  there. 

THE  PLOW  THAT  SAVED  THE  PLAINS 

CHAIRMAN  CARR:  Mr.  Bromfleld,  this  Is  an 
easy  one. 

"Please  name  and  describe  the  type  of 
plow  which  you  mentioned.  Can  it  be  used 
economically  on  a  small  farm?" 

MR.  BROMFIELD:  I  can  best  describe  it  by 
saying  that,  if  you  have  ever  seen  a 
spring-tooth  harrow,  it  resembles  that, 
except  that  there  are  no  springs,  to 
speak  of.  There  are  rigid  steel  prangs, 
set  alternately  back  and  forth,  staggered 
on  a  bar.  It  ranges  from  8  feet  wide  to 
3^  or  36  feet,  as  used  on  the  Great 
Plains. 

It  is  the  Graham-Hoehme  plow.  There  is 
another  company  which  manufactures  them 
and  has  sold  them,  so,  today,  it  is  al- 
most impossible  to  find  an  old  turning 
plow.  You  can  put  it  down  to  a  depth  of 
18,  20,  or  2k   inches,  according  to  the 
condition  of  the  soil.  It  rips  up  the 
soil  down  to  that  depth.  Sometimes  they 
drill  the  ^eat  right  in. 

I  might  add  something  I  neglected  to 
say  on  the  technological  side  of  this 
revolution.  You  notice  we  have  had  no 
such  thing  as  a  wheat -crop  failure  in 
that  area  since  1939.  The  rainfall,  on 
the  average,  was  Just  the  same  as  always 
but  the  record  for  three  crops  of  wheat 
in  the  country  up  to  then,  was  usually 
one  failure,  one  fair  crop,  and  one  good 
crop.  We  have  had  nothing  but  bumper 
crops  when  we  got  the  water  down  in  the 
ground. 

So  today  we  can  get  a  wheat  crop  on  11 
and  12  Inches  of  rain,  whereas  they  used 
to  need  I6  and  I7  inches,  because  as 
much  as  ^  or  5  inches  was  lost  and  never 
got  into  the  ground  at  all. 
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It  is  not  practical  in  the  East  particu- 
JjEirly;  for  some  operations  it  is,  "but  it 
is  essentially  a  plow  for  dry,  arid  areas 
and  for  wbeat  cultivation.  They  use  it 
all  over;  we  use  it  on  our  faim  occasion- 
ally, "but  it  is  a  specialized  operation 
in  the  eastern  part  of  the  United  States. 

TIMBER  GROWTH  AMD  DRAIN 


C!HAIRMAN  CARR: 
Weyerhaeuser: 


This  one  is  for  Mr. 


"Bo  you  wish  to  answer  this  onet  Isn't 
it  true  that  the  actual  tiniber  growth  is 
now  suhstantially  equal  to  the  cut?" 

MR.  WEYERHAEUSER:  I  think  it  is  true  if 
you  mean  the  drain  on  all  timber.  At 
least  it  was  practically  so  in  19^,  and 
I  think  the  situation  has  prohahly  im- 
proved since  then. 

At  that  time,  according  to  the  Forest 
Service  resurvey  figures,  the  total  drain 
on  our  forests  represented  1.02  times  the 
growth •  That  was  a  few  years  ago,  "but 
things  have  "been  improving  since,  so  I 
think  the  correct  answer  to  that 
question  is  "Yes." 

LABOR  POSTS  AND  THE  PRICE  OF  LOMBER 

CHAIRMAN  CARR:  Mr.  Os^bom,  this 
question  is  for  you: 

"The  price  of  lumlDer  is  made  up  of 
several  factors,  including  the  price  of 
standing  timber  £ind  the  costs  of 
harvesting  and  manufacture.  Relative  to 
the  increasing  lumber  prices  to  which 
you  referred,  what  percentage  of  the 
increase  is  due  to  increased  lahor 
costs?" 

MR-  OSBORN:  I  cannot  answer  that  one 
specifically.  I  might  recall  to  the 
questioner  that  my  earlier  statement  was 
that  the  general  commodity  index  has 
advanced  100^  in  the  last  l6  years  and 
that  lumher  prices  have  advanced  250^  in 
the  same  period.  I  would  presume  that 


the  labor  costs  both  directly  wnfl  in- 
directly in  the  price  structure  which 
make  up  the  general  commodity  index, 
would  be  approximately  equivalent  to 
those  labor  costs  that  are  involved  in 
the  lumber  industry.  Consequently,  it 
would  seem  that  the  great  increase  in 
lumber  prices  is  due  in  large  part  to 
the  increase  in  prices  of  standing 
timber.  Perhaps  the  questioner  will 
concur  that  the  growing  scarcity  of  this 
commodity  has  a  good  deal  to  do  with 
such  increased  lumber  prices. 

FARM  LABOR 

CHAIRMAN  CARR:  One  more  for  Dr.  Eellogg. 

"How  close  can  industry  come  to  the  farm 
without  tempting  labor  away  by  its  labor 
unions  and  shorter  hours t" 

DR.  KELLOGG:  I  am  delighted  to  comment 
on  that  question,  because  I  do  not  be- 
lieve in  having  one  set  of  rules  for  the 
farm  boys  and  girls  and  another  set  of 
rules  for  the  city  boys  and  girls.  The 
closer  industry  and  farms  come  together, 
the  better  I  like  it. 

In  an  efficient  agriculture,  there  is  no 
reason  why  the  boys  and  girls  should 
have  to  work  any  harder  or  any  longer 
hours  or  with  any  less  of  the  modem 
conveniences  than  the  boys  and  girls  in 
the  city. 

We  have  city  slums,  which  one  speaker 
referred  to;  we  also  have  rural  slums. 
With  modem  transportation  and  modem 
coimmmi cations,  there  is  no  need  for 
either.  We  need  to  think  of  large  areas 
where  there  will  be  enough  people  to 
have  good  department  stores  and  good 
theaters  and  Boy  Scout  clubs  and  singing 
clubs  and  art  clubs  for  both  the  boys 
and  girls  in  industry  and  the  boys  and 
girls  in  agriculture.  So,  as  far  as  I 
am  concerned,  the  closer  and  the  faster 
we  can  bring  them  together,  the  better. 

MR.  BROMFIELD:  I  Just  want  to  put  In 
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this  one  wori.  I  vlll  have  to  ■back  up 
"What  he  says,  that  today,  on.  any  farm 
•which  Is  operated  efficiently,  the  one 
thing  you  cannot  afford  is  cheap  later. 
The  economic  level  of  people  operating 
faims  today  is  steadily  getting  higher. 

We  vould  not  have  anybody  on  one  of  our 
farms  -vrtio  is  not  a  skilled  laborer.  The 
hired  man  is  a  thing  of  the  past.  He  can 
go  around  and  pick  up,  mend  fences,  or 
something  like  that,  "but  you  cannot 
eifford  to  leave  any  of  the  operations  on 
the  farm  at  the  level  of  the  hired  man. 
He  is  rapidly  disappearing,  and  any  good 
farm  today  Just  does  not  have  him  around. 
They  are  all  getting  vages  on  the  same 
level  as  the  industry  people.  That  is 
one  of  the  troubles  with  the  absentee 
lands;  they  are  run  by  cheap  labor. 

FOBEST  gROWTE  AM)  DRAM 

CHAIRMAN  CARR:  The  last  q.uestion  is 
directed  to  Mr.  Weyerhaeuser.  We  have 
many  others  here,  but  time  has  run  out  on 
us* 

"With  lumber  cut  in  19^6  to  19^8  some  3 
billion  board  feet  greater  than  in  19^, 
■what  is  the  basis  for  your  belief  that 
growth-drain  ratio  has  improved  since 
19^t" 


This  last  question  bears  on  the  samte 
point.  Foresters  are  pretty  well  agreed 
that  mature  timber,  which  is  our  back- 
log, is,  by  and  large,  stagnant.  There 
is  no  net  growth.  When  you  have  a  large 
reserve  of  mature  timber  still  in  inven- 
tory, it  is  good  forestry  to  overcut, 
because  the  best  balance  can  never  be 
reached  until  you  have  all  of  the  timber 
land  in  various  age  classifications  of 
growing  timber. 

That  gets  into  a  technical  matter  which 
the  foresters  had  better  take  over,  if 
you  really  want  to  argue  on  it,  because 
I  cannot. 

CHAIRMAN  CAER:  I  think  you  q.uiz  kids 
have  done  a  wonderful  Job  •  I  think 
everyone  is  convinced  that  there  was  no 
rehearsal  of  these  questions. 

The  Chamber  is  indebted  to  every  one  of 
you  and  is  grateful  to  the  others  who 
came.  I  know  this  has  been  a  profitable 
meeting,  and  I  am  only  sorry  that  time 
stops  us  here. 

The  meeting  is  adjourned. 


MR.  WEYERHAEDSER:  Lumber  is  only  one 
element  of  the  drain.  There  are  plenty 
of  other  drains  on  the  forests,  as  you 
know. 

This  question  requires  definition  of  the 
relationship  between  the  total  drain  on 
the  total  forest  and  the  growth  and  drain 
on  what  has  been  termed  "saw  timber." 

Mr.  Osbom  referred  to  our  overcutting 
our  saw  timber  at  the  rate  of  1.5  times 
the  growth.  I  cannot  make  much  sense 
out  of  the  statement,  because  it  does 
not  really  mean  very  much  to  pick  one 
point  and  say  the  saw  timber  is  being 
oTercut  at  any  particular  rate. 
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CmMBER  POLICY 


The  roundtable  symposium  on  OIJR  RENEWABLE  RESOURCES 
CAN  BE  SUSTAINED,  presented  at  the  37th  Annual  Meet- 
ing of  the  Chamber  of  Commerce  of  the  United  States, 
and  reported  in  this  publication,  was  organized  as 
an  educational  feature  to  promote  greater  public  in- 
terest and  understanding  on  this  most  timely  subject. 
The  Chamber  is  not  bound  by  any  of  the  ideas  presented 
by  the  speakers,  nor  were  the  speakers  bound  by  Cham- 
ber policy. 

The  Chamber's  policy  declarations  on  this  and  other 
natural  resources  and  agricultural  subjects  are  pub- 
lished. Anyone  interested  may  receive  them  by  writ- 
ing to  the  Natural  Resources  Department  or  the  Agri- 
cultural Department,  Chamber  of  Commerce  of  the 
United  States,  Washington  6,  D.   C. 
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Land  Use,  the  Basis  of  Western  Economy^''^ 
"^  by 

S.  V.^iriacy-Wantrup^/ 
University  of  California 

It  may  be  assigned  that  your  Executive  Coimnittee,  when  assigning  the  title  of 
my  paper,  was  interested  in  the  major  changes  and  problems  of  western  land  use 
created  by  the  Westward  Mgration.  The  "West,"  for  our  purpose,  includes  the  three 
Pacific  Coast  states  (VJashington,  Oregon,  California)  and  the  eight  Mountain  states 
(Idaho,  Nevada,  Arizona,  Utah,  Montana,  Wyoming,  Colorado,  New  Mexico), 
Changes  in  Relative  Importance  of  Agricultural  Employment 

First,  let  me  caution  you  about  the  semantics  of  the  word  "basis."  The  term 
may  mean  merely  that  land  use  is  highly  important  for  the  western  economy.  This  is 
certainly  true;  but  it  is  also  true  for  transportation,  manufacturing  or  the  serv- 
ice industries.  If  the  term  connotes  a  kind  of  economic  pyramid  of  which  land  use 
is  thought  of  as  the  broadest  segment,  we  may  easily  be  led  astray.  Farm  population 
and  agricultural  employment  was  possibly  the  broadest  segment  of  the  western  occu- 
pational pyramid  until  the  beginning  of  this  century.  Today,  the  farm  population 
comprises  only  sixteen  per  cent  of  the  total  western  population.  The  corresponding 
figure  for  the  United  States  as  a  whole  is  twenty  six  per  cent.  Likewise,  workers 
in  agriculture  are  now  only  sixteen  per  cent  of  all  western  gainfully  employed 

against  nineteen  per  cent  in  the  United  States  as  a  whole.  The  original  occupa- 

3/ 

tional  pyramid  with  land  use  at  the  base  is  now  completely  inverted  (table  1), 

This  inversion  is  more  extreme  in  the  West  than  in  the  United  States  as  a  whole. 


1/  Paper  presented  at  the  Divisional  Symposium,  "The  Westward  Migration  and  Its 
Consequences,"  Annual  Meeting,  Pacific  Division,  American  Association  for  the 
Advancement  of  Science,  Salt  Lake  City,  June  19-24,  1950. 

2/  Professor  of  Agricultural  Economics,  Economist  in  the  Agricultural  Experiment 
Station  and  on  the  Giannini  Foundation. 

3/  Tables  appear  on  page  12, 


^'^'^;iaoffOo3  trw: 


•  mmld 


Bi:  aMT     ^-^orao^e  r 


■T     »iTol.t^.*l5^i'M  \'T  :'  exit  YCf  ^©^^ 

..- '.....MM^MM-..    .,        ; /I^ 


*B   ai    ^i■^    -^-'"^    ;-Arr-.t 


•  ^nojt.ti'Iv:'-rxT  ■r'zr):y9.p-v  .h^j- 


Cioo  'if-HJi  'iii-'i  r^uii£'W*j '  ciX  vi,i.oi 


'^,  (£  eX'iad')  fee/  \;l9.J9iq.ffioo  .'./on  ax -&asa  Q'aJJB  ssvi'  • 


...      asaxiam'T. 
■i;JLf.tXj:X^- 


iimi- 


3 .  eiii.  d-jB 


IV.,'.,.     :     ;     .       ^-i^'v--,. 


.(^   (■  Tf  .<-. 


tMira-Xjaf6i'X7?,A  srfd- 


3  to  dTfatfo.o.r 


2. 

In  this  change,  allowance  must  be  made  for  employment  in  agricultural  process- 
ing and  distribution  industries,  which  is  considerable  in  the  West somewhere 

between  15  and  20  per  cent  of  total  manufacturing  employment.  On  the  other  hand 
in  terms  of  national  income,  per-capita  productivity  in  agriculture  is  less  than  in 
other  industries.  Furthermore,  my  data  refer  to  the  Census  of  1940.  If  data  from 
this  year's  Census  were  available,  they  would  show  an  acceleration  of  the  trend 
towaird  urbanization  and  industrialization  of  the  West. 

Changes  in  the  Relative  Importance  of  California 

The  second  change  under  the  impact  of  the  Westward  Migration  is  mentioned  with 
some  reluctance  by  one  who  comes  from  California:  Boosters  for  California  are  not 
a  very  likable  species.  Still,  it  is  a  cold  fact  of  great  importance  for  the  whole 
western  economy  that  the  economic  weight  of  California  has  increased  greatly. 

In  absolute  numbers,  population  growth  in  the  West  was  most  rapid  in  Cali- 
fornia! a-t  present  more  than  half  of  all  western  people  live  in  California  (table  2). 
As  will  be  shown  presently,  an  almost  identical  situation  prevails  in  the  growth 
and  the  relative  weight  of  California's  agricultural  production. 

In  spite  of  this  growth,  California'  s  farm  population  and  farm  employment  has 
actually  declined  since  1930.  In  1940  the  California  farm  population  was  only  nine 
per  cent  of  the  total  population,  and  agricultural  employment  only  ten  per  cent  of 
all  gainfully  employed. 

The  relative  importance  of  natural  increase  and  migration  has  been  studied  more 
thoroughly  for  California  than  for  the  other  western  states.  Natural  increase  was 
relatively  unimportant  compared  with  the  net  effect  of  migration  (table  3).~   This 
fact  does  not  necessarily  indicate  that  all  westward  migrants  went  directly  to  the 
cities  J  some  of  them  did  and  some  of  them  replaced  native-bom  workers  who  left 
agriculture.  But  there  is  no  doubt  that  the  Westward  Migration  has  been  and  is  the 


1/  Adapted  from  page  107,  Statistical  Memorandum  No.  6  (Migration)  Population 
Committee  for  the  Central  Valley  Project  Studies,  Bureau  of  Agricultural  Economics, 
Berkeley,  1944,  264p.  Processed. 
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most  important  factor  in  the  urbanization  of  California  and  its  increased  economic, 
weight  among  western  states,       "il?: 

Changes  Within  Western  Agriculture  t^ 

The  third  change  in  the  western  economy  under  the  impact  of  the  Westward  Migra- 
tion concerns  shifts  in  agricultural  production.  Measured  in  terms  of  an  appro- 
priate common  denominator,  over-all  agricultural  production  has  kept  pace  with 
population  growth.  However,  the  composition  of  total  agricultural  production  has 
changed  significantly  (table  4) .~^  Emphasis  has  shifted  from  field  crops  toward 
fruits  and  nuts  and  from  meat  animals  toward  dairy  and  poultry  production.  In  this 
shift,  as  well  as  in  total  increase  of  production,  California  has  taken  the  lead  to 
an  extent  similar  to  that  in  the  increase  of  population  (tables  2  and  4).  The 
result  is  that  about  half  of  western  agricultural  production  originates  in  the  most 
highly  industrialized  western  state,  ^  ..  . 

The  expansion  of  agricultural  production  was  due  partly  to  an  expansion  of 
acreage  and  partly  to  an  expansion  of  inputs  and  outputs  por  acre,  that  is,  to  an 
increase  of  land-use  intensity.  Up  to  about  1930  expansion  of  acreage  predominated j 
after  1930  land-use  intensity  was  the  more  important  factor <,  This  tendency  toward 
stability  of  acreage  in  farms  and  in  cropland  and  toward  increases  in  agricultural 
intensity  is  also  more  pronounced  in  California  tha.n  in  the  other  ten  western 
states.-' 

The  most  important  aspect  of  increased  intensity  of  land  use  is  greater  impor- 
tance of  irrigation.  The  shifts  in  production  from  field  crops  to  fruits  and  vege- 
tables and  from  meat  animals  to  dairying  reflect  largely  the  increased  importance 
of  irrigation  farming.  In  the  West  as  a  whole  approximately  half  of  the  cash  farm 
income  is  produced  on  irrigated  land.  Of  crops  nearly  three  fourths  is  so  produced, 


1/  Adapted  from  pages  5  and  60  of  Marion  Clawson  and  Wendell  Calhoun:  Longterm 
Outlook  for  Western  Agriculture,  Bureau  of  Agricultural  Economics,  Berkeley,  1946, 
127p.  Processed. 

2/  Ciriacy-Wantrup,  S.  V.  Major  Economic  Forces  Affecting  Agriculture, 
Hilgardia.  vol.  18,  no.  1,  Berkeley,  California,  December  1947,  76p. 
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but  of  livestock  loss  than  ono  third,  Thoso  porcentagos  vary  greatly  botwoen  dif- 
ferent western  states.  In  Arizona,  Idaho,  California,  Utah,  Colorado,  and  Nevada 
more  than  two  thirds  of  total  cash  farm  income  is  produced  on  irrigated  land.  In 
Oregon  and  Washington  less  than  one  third;  the  other  western  states  maintain  a 
middle  position. 

In  view  of  the  large  public  irrigation  developments  which  are  being  built  or 
authorized  in  most  western  states,  the  shift  towards  irrigation  agriculture  and 
tovjard  those  types  of  production  based  on  it  can  bo  expected  to  continue. 

Let  me  summarize  the  changes  in  the  western  economy  vmder  the  impact  of  the 
Westward  Migration, 

First,  the  West  now  displays  the  signs  of  a  maturing  industrial  economy;  that 
means  the  relative  importance  of  agricultural  employment  is  decreasing,  and 
increases  of  agricultural  production  are  based  more  on  greater  intensity  of  land 
use  than  on  acreage  expansion. 

Second,  the  greater  intensity  of  land  use  finds  expression  mainly  in  an  abso- 
lute and  relative  increase  in  the  importance  of  irrigation  and  in  shifts  towards 
production  patterns  associated  with  irrigation  farming. 

Third,  the  greatest  absolute  growth  in  population  and  agricultural  production 
took  place  in  California,  About  half  of  western  people  and  of  western  agricultural 
production  are  now  concentrated  in  California,  Simultaneously,  the  economic 
maturing  process — that  is,  urbanization,  industrialization,  and  the  intensification 
of  agricultural  production — has  gone  furthest  in  California, 

Land  Use  Problems  Related  to  the  Westward  Migration 

Even  in  an  industrial  economy,  problems  of  land  use  may  still  be  basic  in  the 
sense  of  highly  important.  For  the  West  this  is  true  for  a  particular  reason, 
namely,  the  scarcity  of  water.  In  the  West,  land  use  means  water  use  and  vice 
versa.  Urbanization  and  industrialization  has  not  eased  the  West's  water  problems. 
On  the  contrary,  in  many  respects  these  problems  have  become  more  acute.  We  may 
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as,  thorefore,  how  are  wostorn  probloms  of  land  use  and  issues  of  land  usg  policy 
related  to  the  Westward  Mgration?  The  answer  to  this  question  contains  the  central 
theme  of  my  discussion  today: 

When  people  migrate,  they  take  with  them  their  collective  experience,  their 
customs,  their  lav/s — in  short,  their  social  institutions.  Social  institutions  I 
have  especially  in  mind  are  the  customs  with  respect  to  "good  husbandry,"  the  laws 
relating  to  property  in  land  and  water,  the  traditions  regarding  tenancy,  the 
systems  of  credit  and  taxation,  the  experience  with  and  the  legal  framework  for 
cooperation  and  for  the  formation  of  self-governing  districts  in  the  field  of  irri- 
gation, flood  control  and  conservation.  The  importance  of  this  "institutional 
baggage"  of  the  Westward  Migration  is  frequently  underestimated.  True,  some 
resources,  particularly  water,  are  scarce  in  relation  to  population  over  many  areas 
of  the  West.  However,  if  the  social  institutions  influencing  3and  use  were  well 
adapted  to  this  scarcity,  most  of  the  problems  which  are  now  faced  in  conserving 
western  water,  soil,  forests,  and  grasslands  could  bo  solved  without  difficulty. 
Social  institutions  well  adapted  to  the  humid  and  fairly  consistent  climates  of 
England  and  of  the  eastern  United  States,  but  ill  suited  to  the  arid  and  highly 
variable  climates  of  the  West,  are  more  significant  for  western  land  use  problems 
than  scarcity  of  resources,  or  negligence  and  antisocial  attitudes  of  resource 
users.  In  short,  the  institutional  baggage  of  the  Westward  Migration  has  long  been 
and  still  is  an  important  cause  for  resource  depletion  in  all  western  states.     ^ 

Social  institutions  are  created  by  man  and  can  bo  changed  by  man.  Social 
institutions  may  be  either  obstacles  or  tools  of  land-use  policy.  In  order  to 
clarify  this  important  issue,  I  should  like  to  give  you  a  few  illustrations  of  the 
institutional  adaptations  which  became  necessary  as  a  consequence  of  the  Westward 
Migration.  Let  us  start  with  the  laws  relating  to  land  and  water  use. 
Adaptation  of  Land  and  Water  Laws  to  the  Western  Environment 

Several  laws  carried  with  the  Westward  Migration  were  so  unsuited  for  the  now 
environment  that  adaptation  started  almost  immediately.  Modification  of  the 
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homostoad  laws,  particularly  tho  upward  revision  of  the  maximum  farm  size  (Enlarged 
Homestead  Act,  Timber  Culture  Act,  Desert  Land  Acts,  etc.)  is  an  example.  In  the 
1890»  s  and  early  1900»  s  there  followed  withdrawal  of  largo  portions  of  tho  public 
domain  for  watershed  protection »  Later  the  free-for-all  competitive  grazing  of  tho 
remaining  public  domr.in  was  changed  to  more  orderly  use  through  the  Taylor  Grazing 
Act  (1934).  Another  important  illustration  is  the  replacement  of  the  English  and 
"eastern"  riparian  doctrine  in  surface  water  law  by  the  appropriation  doctrine 
under  the  governing  principle  of  "reasonable  beneficial  use,"  No  western  state 
restricts  rights  in  surface  streams  to  riparians j  some  western  states,  like  Cali- 
fornia, recognize  a  combination  of  riparian  and  appropriation  rights.  VJith  respect 
to  ground  water,  the  English  and  "eastern"  doctrine  of  ownership  of  the  "corpus" 
of  ground  water  by  the  overlying  landowner  is  still  in  the  process  of  adaptation. 
A  majority  of  western  states — Now  Mexico,  Oregon,  Utah,  Nevada,  Washington,  V/yoming, 
and  Arizona  in  that  order — have  passed  laws  declaring  outright  that  ground  waters 
are  public  and  that  private  rights  must  be  acquired  through  appropriation  procedures 
subject  to  existing  rights «  California  applies  the  doctrine  of  "correlative  rights" 
to  ground  water.-'  This  doctrine  may  be  regarded  as  a  western  adaptation  of  the 
riparian  doctrine;  there  are  indications,  however,  that  California  also  moves  in 
the  same  direction  as  the  majority  of  the  western  states. 

In  some  cases  western  conditions  required  entirely  new  laws.  Ex^unples  are  the 
Federal  Reclamation  Act  of  1902  with  its  many  amendments  and  the  Caminetti  Act  (189^ 
in  hydraulic  gold  mining.  State  laws  governing  the  formation  of  irrigation  dis- 
tricts had  to  go  through  a  considerable  period  of  trial  and  error  before  they  became 
adapted  to  the  western  environment.  In  most  states,  legislation  on  flood  control 
and  soil  and  water  conservation  is  still  in  the  experimental  stage. 
■•  —  —  •--.-•-..^••■•--•«i».-»«»«.«.  —  —  •»-.•»■■■•"•  —  •-•-•-—  —  —  —  —  —  —  —  ""  —  --  — 

1/  Groimd  water  in  California;  tho  present  state  of  our  knowledge,  by  Patricia 
McBrido  Bartz,  with  a  foreword  by  S.  V.  Giriacy-Wantrup.  Second  cd.  Berkeley, 
University  of  California,  College  .of  Agriculture,  Agricultural  experiment  station, 
1950.  67p.  Processed.  (Giannini  foundation  ground  water  studies  1). 
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Adaptation  of  Customs  of  "Good  Husbandry"  to  the  Wo stern  EnvironinQnt 

With  respect  to  customs  of  good  husbandry  I  may  mention  three  examples  of 
adaptation  to  the  western  environment: 

The  first  is  adaptation  of  field  boimdaries  and  of  land-use  practices  to  the 
contours.  The  justified  pride  with  which  a  good  farmer  in  western  Europe  or  the 
eastern  United  States  may  look  upon  a  "straight  furrow"  is  misplaced  imdor  topo- 
graphic and  climatic  conditions  prevailing  in  the  West.  The  system  of  rectangular 
survey,  regardless  of  topography,  which  originated  in  the  eastern  United  States,  is 
an  important  institutional  factor  retarding  adaptation  of  land  use  to  contours. 

Second,  in  humid  areas  farmers  have  acquired  the  custom  of  fighting  weeds  by 
clean  cultivation  and  plowing.  When  first  applied  in  the  West  in  the  form  of  cloan- 
cultivatod  fallow,  the  beneficial  consequences  in  conserving  moisture  tended  to 
strengthen  this  custom.  However,  serious  wind  and  water  erosion  followed.  Farmers 
are  learning  that  \mder  western  conditions  miolching,  shallow  cultivation  and  spray- 
ing for  weed  control  are  better  suited  to  conserve  moisture  and  to  prevent  wind  and 
water  erosion. 

The  third  example  of  adapting  customs  of  good  husbandry  to  western  conditions 
relates  to  proper  quantities  and  timing  in  applying  irrigation  water.  After  the 
migrants  learned  how  productive  western  soils  can  be  with  irrigation,  thoy  tended 
to  do  too  much  of  a  good  thing*  Overirrigation  is  not  only  wasteful  of  the  most 
important  western^resburcd;  it  may,  in  addition,  create  serious  problems  of  ground 
water  pollution,  alkali  accumulation,  and  leaching.  Sometimes  customs  with  respect 
to  modes  of  payment  for  surface  delivery  of  irrigation  water  strengthen  the  ten- 
dency to  ovorirrigate.  If  such  payments  are  not  related  to  the  quantity  of  water 
consumed  per  acre  or  per  farm,  the  user  has  less  incentive  to  apply  water  econo- 
mically. In  ground  water  use,  high  fixod  costs  of  modern  pumping  plants,  and  elec- 
tric power  rates  strongly  graduated  in  relation  -to  amount  of  power  consumed  per 
unit  of  time,  are  institutional  factors  which  favor  ovorirrigation  after  the 
pumping  equipment  has  been  installed. 
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Adaptation  of  Land  Tenancy,  Credit,  and  Taxation  to  the  Western  Environmnnt 
Next,  let  me  mention  some  illustrations  of  my  thesis  from  the  fields  of  land 
tenancy,  credit,  and  taxation.  All  three  institutions  frequently  give  rise  to 
fixed  charges.  Fixed  charges  may  induce  resoiurce  depletion  when  incomes  of  rosoxurao 
users  go  down,  and  there  are  no  other  economic  alternatives «  The  major  difference 
between  western  and  eastern  conditions — ^next  to  the  absolute  scarcity  of  water-- is 
the  great  variability  of  precipitation  in  the  West,  In  dry  farming  and  grazing, 
particularly,  variability  of  precipitation  is  directly  related  to  variability  of 
income.  Furthermore,  dry  farming  and  grazing  are  one-crop  enterprises  with  a 
limited  range  of  economic  alternatives.  For  these  reasons  fixed  charges  tend  more 
toward  resource  depletion  in  the  West  than  in  the  Easto  There  are  many  possibili- 
ties for  making  rent,  interest,  amortization  and  tax  payments  more  flexible  with 
income:  All  these  charges  can  be  directly  related  to  gross  or  net  income.-' 
Such  adaptation  is  proceeding  slowly. 

There  are  many  other  directions  in  which  land  tenancy,  credit,  and  taxation 
require  adaptation  to  the  western  environment  in  the  interest  of  bettor  land  use. 
In  land  tenancy,  for  example,  the  relations  between  public  landlords  and  livestock 
operators  as  tenants,  is  of  particular  importance  for  western  land  use.  The  vari- 
ous tenure  problems  of  Indian  lands  are  likewise  of  special  interest  in  the  West* 
In  the  field  of  land  credit,  until  very  recently,  the  West  has  had  higher  interest 
rates  and  less  adequate  banking  facilities  than  the  Middle  West  and  East,  This  has 
been  a  force  tending  toward  depletion  of  western  soil,  forest,  and  grazing 
resources.  Using  livestock  as  collateral  is  fairly  harmless  for  land  use  in  the 
East.  In  the  West  this  custom  has  induced  overgrazing  when  the  creditor  objected 


1/  The  relations  between  fixed  charges  and  resource  depletion  are  discussed 
with  more  detail  in  Ciriacy-Wantrup,  S,  V.  "Taxation  and  the  Conservation  of 
Resources,"  Quarterly  Journal  of  Economics,  February  1944,  pp»  157-195. 

Ciriacy-Wantrup,  S,  V.   "Resource  Conservation  and  Economic  Stability," 
Quarterly  Journal  of  Economics,  >foy  1946,  pp.  412-452, 
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to  a  reduction  of  tho  hord  dosirod  by  tho  debtor  in  the  interest  of  rr.ngo  conser- 
vation. In  the  field  of  taxation  one  may  mention  as  a  peculiarly  western  problem 
the  reimbursing  of  local  governments  for  taxes  lost  on  publicly  owned  land.  Local 
groups  would  loss  often  oppose  expansion  of  federal  landholdings  for  conservation 
purposes  if  this  problem  received  more  attention  in  economic  analysis,  public 
information,  and  federal  legislation, 

Rinv  Problems  of  Institutional  Adaptation  to  tho  Western  Environment  Remain 

When  we  now  take  a  look  toward  tho  future,  as  was  implied  in  several  of  my 
illustrations,  the  adaptation  of  social  institutions  to  the  western  environment 
is  in  progress  but  is  by  no  means  completed. 

Among  problems  which  remain  one  may  mention  the  relation  betv/een  federal  laws 
and  state  laws  in  the  development  of  western  water  resources,  financing  and  allo- 
cating costs  for  such  developments,  and  safeguarding  of  the  great  recreational 
resources  of  the  West  against  uses  with  more  tangible  but  not  necessarily  greater 
economic  significance,-' 

California  is  behind  other  western  states  in  adapting  existing  legislation  to 
the  needs  of  ground  water  conservation,  but  through  recent  acts  has  made  considor- 
able  headway  in  attacking  the  problem  of  water  pollution o"" 

In  western  flood  control  zoning  is  often  the  economically  most  desirable  tool 
of  land  use  policy.  This  tool  is  seldom  used  because  of  the  influence  of  partisan 
groups  and  insufficient  information  of  the  public. 

The  western  states  have  successfully  developed  the  legal  framework  for  employ- 
ing self-governing  districts  in  tho  field  of  irrigation  and  water  conservation e 


1/  Ciriacy-Wantrup,  S.  V,  "Multiple  and  Optimum  Use  of  Wild  Land  Under 
Different  Economic  Conditions,"  Journal  of  Forestry,  vol,  36,  noe  7,  July  1938, 
pp,  665-674,   , 

2/  These  acts  were  well  discussed  in:  Calif oinia.  Legislature,  Assembly, 
Interim  fact-finding  committee  on  water  pollution.  Report,  Sacramento,  Calif, 
State  print,  off.,  1949,  172p, 
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10. 
In  the  field  of  soil  consorvation  such  a  dovolopmont  has  boon  spotty,  Sinco  tho 

1930' s  soil  consGrvation  districts  have  multiplied  rapidly  in  the  West.  However, 

only  two  state  soil  conservation  district  laws — in  California  and  Colorado give 

limited  taxing  power  to  soil  conservation  districts.  Such  power  is  the  most  impor- 
tant instrument  for  cooperative  action  by  irrigation  and  water  conservation  dis- 
tricts. The  significance  of  soil  conservation  districts  for  regulating  land  use 
practices  has  been  very  small.  Regulations  have  been  adopted  only  by  a  few  dis- 
tricts. Enforcement  has  not  been  tested  before  tho  courts.  In  the  past,  the 
influence  of  soil  conservation  districts  upon  land  use  has  been  largely  in  tho 
field  of  education.  Eventually,  however,  soil  conservation  districts  may  become 
an  important  institutional  tool  for  cooperation  and  self -regulation  by  land  users. 

Time  does  not  permit  me  to  give  you  more  examples  of  institutional  adaptations 
still  needed  in  western  land  use,  I  would  rather  like  to  touch  upon  some  factors 
which  tend  to  retard  such  adaptation.  Probably  the  most  important  factor  is  pub- 
lic misinformation,  I  say  intentionally  "public"  because  information  of  farmers 
and  other  resource  users  is  not  enough  to  obtain  proper  legislation.  As  indicated 
in  the  beginning  of  my  paper,  the  voting  strength  in  the  West  has  shifted  to  the 
cities.  It  is  essential,  therefore,  that  the  general  public  understands  our  land 
use  and  water  problems.  Such  an  understanding  is  not  aided  by  the  great  emphasis 
which  recently  has  been  placed  on  population  pressure  as  a  cause  of  resource  deple- 
tion. Thus,  in  conclusion,  I  should  like  to  say  a  few  words  about  the  relation  of 
my  thesis  to  the  Neo-^'jalthusian  doctrine. 

Conclusion;  Our  Thesis  in  Relation  to  Neo-Malthusian  Doctrine 

l^  thesis  was  that  the  major  problem  in  western  land  and  water  use  is  not  to 
alleviate  population  pressure  and  to  overcome  negligence  or  antisocial  attitudes 
of  farmers  and  other  resource  users,  but  to  adapt  the  institutional  baggage  of  the 
Westward  Migration  to  new  environmental  conditions.  This  is  the  essential  problem 
of  human  ecology  in  the  West,  By  contrast,  in  the  view  of  the  modern 
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Neo-Malthusians,  dopletion  of  soil,  forests,  and  grasslands  is  largely  caused  by 
the  pressure  of  people  upon  the  land.  They  propose,  therefore,  checks  on  popula- 
tion increase  as  a  condition  and  as  a  tool  of  resource  conservationo  With  respect 
to  foreign  countries  some  of  them  go  even  so  far  as  to  suggest  that  medical  and 
nutritional  assistance  be  withheld  in  order  to  keep  the  famous  l-feilthusian  checks 
operative,  or  to  force  people  to  practice  birth  control. 

I  am  not  concerned  here  with  the  ethics  and  the  practicability  of  these  pro- 
posals, I  am  interested  in  their  relation  to  resource  conservation.  With  respect 
to  this  relation  two  observations  are  pertinents  First,  depletion  of  soil, 
forests,  and  grasslands  can  be  observed  on  a  large  scale  in  areas  of  the  world 
where  population  pressure  relative  to  that  in  other  areas  is  very  slight.  This  is 
true  whether  population  pressure  is  measured  by  some  kind  of  man/land  ratio,  or  in 
terms  of  death  rates,  ].ife  span,  or  income  level.  Examples  are  not  only  the  area 
we  are  concerned  with  hero — the  western  United  States — but  also  Australia  and  the 
Union  of  South  Africa,  On  the  other  hand,  in  many  areas  of  the  world  resource 
conservation  has  been  practiced  in  spite  of  a  high  population  pressure.  Examples 
are  the  Inca  Empire  of  ancient  Peru,  medieval  Europe,  present-day  Japan,  and  parts 
of  China,  All  these  areas  are  characterized  by  highly  developed  institutional 
patterns  regarding  land  and  water  use.  It  is  apparent,  therefore,  that  a  high 
population  pressure  is  neither  a  necessary  nor  a  sufficient  condition  for  resource 
depletion.  Too  much  emphasis  on  population  pressure  has  confused  the  social  and 
economic  issues  involved  and  tends  to  retard  public  awareness  and  acceptance  of 
those  institutional  adaptations  which  are  needed  in  western  land  use. 
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Tables 


Table  1,  Relative  Importance  of  Agricultural  Employment  (1940) 


United  vStates 

Eleven  western  states  !  California  1 

per  cent  of  gainfully  employed 

Services 

28 

32 

35 

Distribution 

23 

28 

30 

Manufacturing 

28 

21 

23 

Agriculture 

19 

16 

10 

Other  extractive  industries 

2 

3 

2 

Total  gainfully  employed 

100 

100 

100 

Table  2.  Population  Growth 


Eleven  western  states 

California      1 

millions 

1900 

4.1 

1.2 

1910 

6.8 

2.4 

1920 

8.9 

3.4 

1930 

11.9 

5.7 

1940 

13.9 

6.9 

1950  (estj 

(17.5) 

(9„8) 

Table  3,  Natural  Increase  and  Net  Effective  Migration,  California 


Natural  increase        i  Net  effective  migration 

thousands 

1900-1910 

115 

775 

1910-1920 

170 

880 

1920-1930 

370 

1,882 

1930-1940 

177 

1.050 

Table  4.  Shifts  in  Agricultural  Production 

Average  annual  deflated  cash  farm  income 

in  million  dollars 

Percentage 
increase 

1910-1914 

19:;-::'-1943 

Eleven  western  states 

Fruits  and  nuts 

170.2 

423.5 

149 

Vegetables 

71.2 

264.5 

271 

Other  crops 

310.2 

533.0 

72 

Meat  animals 

319,3 

512.7 

61 

Other  livestock 

173.3 

516.5 

198 

Total 

1,044.2 

2.250«2 

115 

California 

Fruits  and  nuts 

121.1 

329.8 

172 

Vegetables 

38.0 

161.3 

324 

Other  crops 

74.4 

185.6 

149 

Meat  animals 

72.5 

124.9 

72 

Other  livestock'             77.5 

219.9 

184 

Total 

383.5 

1,021«5 

166 
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FORF.VORD 

The  following  report  of  the  Clatsop  County  Land  Use  Planning 
Committee  is  based  upon  the  findings  and  recommendations  of  the  four 
community  land  use  planning  committees.  These  four  community  committees 
represent  all  rural  sections  of  the  county* 

During  the  two  or  more  years  that  this  report  has  been  in  the 
process  of  development  a  thorou^  consideration  has  been  given  to  the  land 
use  problems  of  the  county.  Community  mass  meetings  have  been  held  in  each 
of  the  four  communities,  numerous  ccsmnunity  committee  meetings  have  given 
the  problems  detailed  local  consideration,  and  finally,  the  County  Land  Use 
Planning  Committee  has  carefully  analyzed  the  reports  that  came  from  the 
community  committees.  Supplementing  the  community  reports  have  been  the 
factual  information  and  suggestions  presented  to  the  county  committee  by 
representatives  of  business,  county  and  state  government,  the  several 
agencies  of  the  United  States  Department  of  Agriculture,  and  Oregon  State 
College.  All  these  sources  have  been  considered  in  the  preparation  of  this 
report. 

Clatsop  county  is  confronted  with  many  problems.  Ways  and  means 
for  meeting  these  problems  are  very  apt  to  cliange.  Consequently  the  recom- 
mendations found  in  this  report  are  expected  to  be  changed  to  meet  such 
changes  as  they  occur.  This  report  should  be  considered  as  representing  the 
best  thought  of  the  Clatsop  County  Land  Use  Planning  Committee  at  this  time. 


l/i   O  Hx^\lho^\ 


C'^^. 


A.  E.  Engbretson,  Chairman  A.  Zundel,  Secretary 


Note:  This  is  the  third  Oregon  county  to  complete  an  intensive  report  on 
local  land  use  problems.  Coos  and  Gilliam  are  the  other  two. 
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INTBITSIVB  IMP   USE  HEPORT 
CLATSOP  COUI^ITY.  QRBGQII 


The  lands  of  the  county  have  been  classified  by  the  land  use 
committees  according  to  their  major  reconiinended  uses  as  follov:s: 

Agricultural  areas       173,4.66  acres 
Forest  areas  335,767   " 

Urban  and  ndsc.  15 .  567   '' 

Total  county  acreage     524,800   » 

llajor  problems  affecting  the  agriculture  of  the  county  as  found 
by  the  committees  are  summarized  as  follows: 

Taxation 

The  decline  in  taxable  valuation  of  the  county  of  59  percent  dur- 
ing the  period  1925  to  1937  has  seriously  affected  tlie  operation  of  an  ade- 
quate county  goverriment  and  maintenance  of  public  facilities.     Methods  that 
can  be  used  to  increase  the  ta>:  base  of  the  county  include  development  of 
grazing  on  approximately  113,000  acres  of  logged-off  land  in  the  Nehalem 
community,    the  bringing  under  cultivation  of  suitable  lands  tlirough  land 
clearing,  increasing  the  forest  resources  by  protective  measures  and  inten- 
sive management,   and  the  developnent  of  a  policy  of  administering  tax- 
reverted  lands  to  insure  a  return  from  these  lands  in  the  future. 

Forestry 

Approximately  335,767  acres  in  the  county  have  been  designated  as 
primarily  suited  to  forest  piwiuction.     It  is  entirely  probable  that  experi- 
mentation and  research  may  develop  other  uses  for  at  least  a  part  of  tliis 
acreage,  which  is  tentatively  indicated  for  forest  production.     The  rnajor 
problem  of  the  area  is  the  reforestation  and  loanageiaent  of  the  logged-off 
lands.     Part  of  this  area  is  narr  in  weeds  and  brush  and  -will  require  several 
decades  before  seed  trees  become  established,   and  the  area  can  be  reforested 
naturally.     Koirever,  the  greatest  portion  of  the  logged-off  land  now  supports 
a  stand  of  second  grov^j-th  timber. 

It  is  felt  that  the  lands  T/hich  are  producing  tinber  should  be 
blocked  into  units  of  from  5,000  to  8,000  acres,   surrounded  by  open  grazing 
land.     Past  experience  has  sliown  that  unless  forests  are  protected  it  -will 
be  very  difficult  for  them  to  reach  maturity  because  of  the  fire  hazard. 
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The  committee  has  concluded  that  because  of  the  long  period  required 
for  the  production  of  timber,  with  the  exception  of  some  of  the  pulp  species 
reforestation  cannot  be  carried  on  by  private  enterprise,  and  reforestation 
areas  will  have  to  be  managed  by  either  federal,  state,  or  county  agencies. 
The  objection  to  reforestation  by  the  state  or  federal  government  is  that 
control  of  the  forest  lands  would  be  in  hands  outside  the  county. 

A  cooperative  arrangement  by  the  federal  and  state  forest  agencies 
and  the  county  for  the  reforestation  of  logged-off  lands  in  this  district  is 
suggested,  with  the  provision  that  the  selection  of  areas  to  be  reforested 
by  the  different  agencies  would  be  left  in  the  hands  of  the  county.  In- 
vestigations concerning  the  formation  of  county  forests  from  tax-reverted, 
logged-off  lands,  it  is  felt,  should  be  made  prior  to  the  organization  of 
such  forests. 

The  development  of  processing  plants  in  the  county  to  handle  the 
large  supply  of  pulp  species  of  timber  is  recommended  so  that  tliis  timber 
.«ill  not  continue  to  be  a  cheap  reservoir  of  supply  for  processing  plants 
in  other  sections. 

Farm  Credit 

The  greatest  need  for  credit  at  the  present  time,  which  is  not 
being  met,  is  for  the  development  of  grazing  on  adapted  deforested  lands 
in  the  Nehalem  community •  Assistance  is  needed  from  credit  agencies  for 
financing  the  purchase  and  seeding  to  grass  of  lands  in  this  area,  and  for 
the  adequate  stocking  of  these  lands.  A  need  for  credit  to  enlarge  and 
improve  dairy  units  has  also  been  indicated  by  farmers  in  some  sections  of 
the  county. 

Grazing  Development 

One  of  the  most  important  problems  in  the  county  is  the  proper 
utilization  of  non-restocked  deforested  areas.  Based  upon  results  of 
experiments  conducted  at  the  Northrup  Creek  Experimental  Grazing  Area  and 
the  experiences  of  individual  operato^r's,  "j^he  community  land  use  committee 
has  classified  an  area  of  approximately  118,000  acres  of  deforested  land 
in  the  Nehalem  river  watershed  as  suitable  for  seeding  to  adapted  varieties 
of  grass  to  be  used  for  livestock  grazing.  This  development  is  under  way  at 
the  present  time  with  approximately  3j600  acres  seeded.  The  establishjuent 
of  grass  stands  by  methods  which  have  proved  satisfactory  at  the  experiment 
station  and  on  individual  ranches  is  recomnended.  It  is  also  recommended 
that  the  area  designated  for  grazing  development  be  classified  under 
Title  107,  Chapter  4,  O.C.L,iV'>  as  a  Class  3  agricultural  area. 

Units  of  not  less  tlian  two  sections  of  land  are  recommended  as  a 
minimum  size  yihen   the  entire  income  is  to  be  received  from  the  operation 
of  livestock. 

The  development  of  strips  of  grazing  land  in  the  forest  sections 
of  the  county  is  recommended  so  that  protection  from  fire  can  be  given  to 
the  adjoining  blocks  of  timber. 
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Soil  Fertility 

The  maintenance  of  soil  fertility  is  a  problBia  in  all  of  th3  farm- 
ing areas  of  the  county,  but  more  particularly  on  lands  continuously  under 
cultivation  and  on  hill  soils.     livestock  enterprises  are  considered  to  be 
necessary,  especially  on  hill  or  benchland  farms  to  aid  in  maintaining  soil 
fertility.     The  conservation  of  barnyard  manure  should  be  practiced  on  all 
farms  vdiere  livestock  are  kept,   and  an  increase  in  the  use  of  liquid  manure 
tanks  is  felt  to  be  desirable. 

In  addition,   in  order  to  maintain  and  to  im.prove  soil  fertility, 
ohe  use  of  green  manure  crops,  where  barnyard  manur-e  is  not  available,  and 
of  commercial  fertilizers,  as  nitrates,   line,   and  phosphate,   is  recomneiTied. 
All  cultivated  lands  should  be  included  in  a  rotation  consisting  of  two 
years  of  cultivated  crops  vdth  at  least  four  years  in  grass. 

Drainage 

Drainage  is  a  problem  on  much  of  the  low  bottom  land  and  tide  land 
in  the  county.     At  the  present  time  most  of  the  tidelands  are  protected  hj 
dikes.     The  type  of  drainage  that  is  needed  in  most  cases  is  interior  drain- 
ag-e,  wi-iich  is  an  individual  problem.     Because  proper  drainage  where  needed 
iTill  increase  the  productive  capacity  on  the  farm  land,  it  is  recommended 
that  assistance  be  provided  hy  the  Extension  Service  in  planning  and  survey- 
ing individual  farm  drainage  systems.     In  addition,  it  is  suggested  that 
payments  for  the  establishment  of  individual  drainage  systems  be  provided 
under  the  agricultural  conservation  program. 

In  the  western  part  of  the  county  drainage  can  be  improved  by  the 
clearing  out  of  debris  from  parts  of  the  Kecanicum  river  and  of  Muddy  creek. 
Assistance  vdLth  this  problem  can  be  provided  throiig-h  the  soil  conservation 
district  that  is  organized  in  this  area,   and  aid  can  be  given  in  tlie  secur- 
ing of  needed  drainage  in  the  Cullaby  lake  district. 

Size  of  Farm  Unit 

In  all  communities  in  the  county  there  are  numerous  small  part- 
time  farms  whose  operators  at  the  present  time  are  employed  principally  in  the 
logging  industry.     These  farms,  in  most  cases,   are  located  on  the  hill  or 
benchlands  of  tlie  county.     The  decline  in  tlie  logging  industry  which  is 
expected  with  the  depletion  of  much  of  the  county's  timber  resources  vrill 
create  a  problem  for  the  operators  of  tiiese  part-time  units.     Tlie  problem  is 
expected  to  become  even  more  acute  if  the  present  operators  of  these  farms 
leave,   and  their  places  are  taken  over  by  new  settlers  who  have  little^ 
knoivledge  of  the  size  of  farm  unit  required  to  support  the  average  family. 
A  necessary  adjustment  that  will  need  to  be  made  will  be  to  combine  part- 
time  farms  into  economic  sized  units,   or,  vilmre  suitable  land  is  available, 
some  of  the  sm^ll  farms  may  be  enlarged  by  clearing  additional  acreage. 

Farm  Pasture  Improvement 

The  maintenance  of  farm  pastures  is  vitally  important  to  the  dairy 
industry.     Forty-tliree  percent  of  the  total  tillable  acreage  of  the  county 
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is  at  the  present  time  in  plowable  pastures.     As  a  result  of  experinental 
work,   pasture  mixtures  have  been  developed  v/liich  are  adapted  to  all  types 
of  land  in  the  county.     In  addition  to  the  use  of  these  mixtures,   the 
rotation  of  grazing  on  farm  pastures  is  a  recommended  practice. 

Land  Clearing 

It  is  estimted  that  there  are  5,000  to  6,000  acres  of  good  land 
in  the  county  that  would  be  suitable  for  cultivation  if  cleared.     These 
lands  are  principally  located  along  the  Nehalem,   Necanicum,  Youngs,   Le-vTis 
and  Clark  rivers,   and  other  SEialler  streams  in  the  county.     Such  lanis 
should  be  developed  for  agriculture  in  order  to  increase  the  size  of  exist- 
ing imeconoraic  farm  units  or  to  form  new  farms.     The  use  of  bulldozers  and 
other  heavy  equipment  has  proved  to  be  the  most  economical  method  of  lard 
clearing  and  should  be  used  in  clearing  these  areas. 

It  is  expected  that  efforts  will  be  made  to  clear  land  in  the 
county,  which,   because  of  location  or  soil  type,   is  not  adapted  to  cultiva- 
tion.    Cost  of  clearing  these  lands  will  eitiier  equal  or  exceed  the  value  of 
the  land  after  it  is  cleared.     For  this  reason,   it  is  recommeniGd  that  all 
farm  owners  who  are  contemplating  clearing  additicsial  land  consult  soil  maps 
which  are  available  fcr  all  farming  areas  in  the  county. 

Irrigation 

There  is  a  deficiency  ox  rainfall  during  the  summer  months  in  the 
county,   and  farm  lands  which  are  not  subiirigated  will  benefit  from  supple- 
mental irrigation.     In  most  cases  tlie  sprinkler  motiiod  of  irrigation  is  best 
adapted,  although  in  a  few  localities  gravity  irrigation  systems  from  small 
streams  may  be  installed. 

Soil  Srosipn 

There  are  two  types  of  serious  erosion  occurring-  in  the  county: 
(1)  streambank  erosion  along  the  coastal  streams,  and  (2)  wind  erosion  in 
the  sand  dune  area  in  the  Warrenton  community. 

A  soil  conservation  district  has  been  organized  to  include 
Necanicum  river  and  the  IVarrenton  area,  and  steps  have  been  taken  to  control 
the  erosion.     In  the  case  of  the  sand  dune  area  it  is  recommended  that  both 
farming  and  grazing  be  prohibited  in  order  that  the  area  may  be  stabilized 
and  to  prevent  damage  to  adjoining  agricultural  lands.     Continued  work  on 
controlling  the  streambank  erosion  along  the  Necanicum  river  is  recommended. 
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BITRODUCTION 

Clatsop  county  is  located  in  the  extreme  northwest  comer  of  the 
state  and  is  bounded  on  the  north  by  the  Columbia  river  and  on  the  west  by 
the  Pacific  ocean,  i^eneral  settlement  of  the  county  began  about  1870. 

Principal  cities  in  tiie  county  include  Astoria,  which  is  the 
county  seat,  v/ith  a  population  of  10,389;  Seaside  2,909;  -//arrenton  1,365; 
and  Hammond  422. 

The  major  industries  of  the  county  are  fisliing  and  lumbering. 

Purpose 

Land  use  planning  has  been  developed  in  Clatsop  county  in  order 
to  encourage  the  use  of  the  agricu3-tural  and  forest  resources  of  the  county 
in  such  a  way  that  the  greatest  possible  returns  may  be  secured,   that  a  perin- 
anent  source  of  revenue  for  local  government  may  be  assured,   and  that  the 
lands  of  the  county  may  be  conserved  for  future  use. 

This  report  is  issued  to  summarize  conditions  affecting  the   agri- 
culture of  tlie   county  and  to  list  the  recomnEndations  of  the  land  use  com- 
mittees,  preliminary  to  developing  a  unified  program  for  all  agricultural 
agencies  operating  in  the  county. 

DeveloT3ment  of  Land  Use  Planning.   Procedure  Used, 
and  County  Organization 

The  present  land  use  activities  began  in  Februaiy  193^  with  the 
organization  of  an  agricultural  economics  committee  at  the  county  agricul- 
tural economic  conference.     This  committee  considered  land  use  problDins  and 
made  recommendations.     At  the  agricultural  economic  conference  held  in 
February  1938,   this  committee  was  termed  the  "land  use  committee".     Since 
193B  the  committee  has  been  world.ng  actively  on  the  land  use  problems  of  the 
county  and  has  given  particular  attention  to  the  problem  of  establishing 
profitable  use  of  cut-over  tinberlands.     Among  other  acti-vdties,   the  committee 
advised  with  the  Bureau  of  Agricultural  Economics  during  the  preparation  of 
the  land  use  study  in  Clatsop  county  made  by  that  organization.     In  order  to 
secure     recommendations  from  the  local  people  to  use  in  f  orriiLng  a  county  land 
use  poUcj^,   community  organizations  were  set  up  in  four  communities  in  1939- 
1940  by  the  coimty  land  use  committee  with  the  assistance  of  the  Extension 
Servj.ce.     At  community  meetings  local  committees  were  elected  who  made  a 
study  of  their  community  agricultural  problems  and  prepared  community  reports 
and  land  use  maps.     This  material  is  the  basis   of  this  report  and  of  the 
attached  land  use  map. 

The  land  use  planning  organization  in  Clatsop  county  is  made  up 
of  the  foil  Giving  committees: 

Clatsop  County  Land  Use  Committee 

Community  Land  Use  Committees  in  four  communities 

Astoria 

Nehalem  Valley 

Columbia 

Seaside-Pacifl c 
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FI^Sai\'T  AGRICULTURA.L  SITUATION 

Physical  Features 

Clatsop  county  has  a  land  area  of  52.^,800  acres  according  to  the 
1940  census.     It  is  divided  by  the  summit  of  the  Coast  range,  wliich  extends 
in  a  northerly  and  northeasterly  direction  through  the  county.     The  top- 
ography is  very  broken  although  elevation  is  not  excessive  at  any  point, 
varying  from  sea  level  to  3,266  feet  at  Saddle  mountain.     The  eastern 
side  of  the  Coast  range  in  the  county  is  drained  by  tlie  Nehalem  river, 
which  flovfs  in  a  southwesterly  direction  into  Tillamook  county  and  drains 
into  the  Pacific.     Yfest  of  the  divide  the  principal  rivers  are  the  Necanicuui, 
LeiTis  and  Clark,   Youngs,   and  Klaskanine.     The  upper  reaches  of  the  valley 
floors  of  these  rivers  are  narrow  but  v/iden  as  they  approach  tidewater. 

Climatic  conditions  are  mild  but  vary  somewhat  between  the  coastal 
section  and  the  interior  of  the  county.     There  is  greater  range  of  tem^Dera- 
tures  and  less  moisture  on  tlie  eastern  side  of  the  Coast  range.     Tlie  average 
gromng  season  at  Astoria,  virhich  is  near  the  coast,   is  272  days  and  I65  days 
at  Jewell,  which  is  located  on  the  N^alem  river  in  the  southeastern  part 
of  the  county.     Average  precipitation  at  Astoria  amounts  to  77.14  inclies 
and  at  Jewell  71.29  inches  for  the  period  1920-1930.     Average  precipitation 
at  Astoria  for  the  past  73  years  is  76.6  Indies.     The  western  side  of  the 
Coast  range  is  characterized  by  heavy  fogs  and  has  more  frequent  summer 
rains  than  does  tlie  eastern  side. 

Soils  of  the  County 

Arable  soils  of  Clatsop  county  are  divided  into  six  groups,  as 
follows:  1/ 

!•     Residual  Soils 

Residual  or  hill  soils  are  of  the  Melbourne  series.     They 
are  dark  brown  in  color,   with  a  yellowish  brovm  subsoil  and  liave 
been  formed  from  sandstone  and  shale.     Drainag-e  of  these  soils 
is  good.     In  general  they  have  limited  crop  adaptability.     They 
are  low  in  mineral  fertility  and  are  rather  strongly  acid  in 
reaction.     The  soils  are  generally  limited  in  use  to  pasture  or 
to  the  growing  of  grain  and  vetch  hay. 

2,     Old  Valley-Filling  Soils 

These  soils,   commonly  called  high  benchlands,   are  made  up 
principally  of  soils  of  the  Yflllamette,   Salkum,   Grand  Ronde,^ 
and  Olney  series.     Drainage  on  the  Tailam^ette  and  Salkum  series 
is  good,   but  it  is  poor  on  the  Grand  Ronde  and  Olney  series.^    The 
benclilands  are  generally  better  adapted  to  crop  production  than 
the  hill  soils. 


1/  Unpublished  Soil  Survey  of  the  Astoria  Area 
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3#     Recent  Alluvial  Soils 

The  stream  bottom  soils  are  principally  made  up  of  the 
Chehalis,   Jewell,   Sauvie,   and  Japato  series.     Chehalis  is  a  rich 
brovm  soil  vdth  a  brown  subsoil  and  has  good  drainage.     The  soils 
of  the  Jewell  series  are  brown  to  light  greyish  brown  in  color, 
with  a  yellowish  brown  subsoil  that  is  mottled  in  appearance. 
These  soils  are  also  Vi?ell  drained.     The  Sauvie  series  is  nade  up 
of  greyish  brown  soils,  high  in  organic  matter,   on  a  mottled 
fibrous  subsoil.     Vfepato  soils  are  dark  brown  in  color  on  mottled 
greyish  brov/n  subsoil  and  have  poor  drainage.     The  Chehalis,   Jewell, 
and  Sauvie  series  are  productive  soils  adapted  to  a  wide  range  of 
crops* 

U»     Marine  Soils 

l/Iarine  soils,    or  tide  flats,   are  made  up  of  soils  in  the 
Clatsop  series  and  are  brownish  grey  to  grey  in  color.     They  are 
high  in  organic  matter  and  have  a  grey  mottled,  heavy  subsoil. 
The  drainage  of  these  soils  is  poor,   due  to  the  heavy  textured  sub- 
soil and  a  high  water  table.     However,   they  are  highly  productive 
when  adequately  drained  and  diked.     They  make  up  a  large  part  of 
the  agricultural  land  of  the  western  part  of  the  county. 

5.  vand-Laid  Soils 

The  more  recent  soils  of  this  type  include  the  Westport 
series,  7*iich  is  grey  to  greyish  black  on  grey  beach  sand.     They 
are  low  in  organic  matter  and  have  rapid  drainage.     Older  wind- 
laid  soils  are  principally  of  the  Hammond  series,  ii^ich  is  composed 
of  dark  greyish  black  soils  on  brown  fine  sand,  tvith  grey  beach 
sand  in  the  deeper  horizon.     Drainage  of  tiiese  soils  is  excessive. 
The  YriLnd-laid  soils  are  located  along  the  coastline  and  are  used 
to  a  very  limited  extent  for  truck  and  bulb  crop  production  or 
pastures. 

6.  Organic  Soils 

Organic  or  peat  soils  all  require  artificial  drainage  and  are 
represented  in  the  county  by  the  Delmoor,  Brallier,   and  Brownsmead 
series.     Soils  of  the  Delmoor  series  consist  largely  of  sphagnum 
moss  of  raw  to  moderately  raw  fine  fibrous  material.     They  are  of 
a  straw  to  dark  straw  color.     Most  of  the  cranberry  acreage  in  the 
county  is  on  soils  of  this  series.     The  Brallier  series  is  composed 
of  brown  peat  soils  high  in  moss  and  sedge,  v/ith  the  subsoil  of 
similar  material  but  moderately  decomposed.     The  Brownsmead  series 
is  made  up  of  soils  brovm  in  color,   finely  fibrous  vrith  a  brown 
subsoil,   and  is  found  along  the  Columbia  river  in  the  vicinity  of 
Brownsmead. 
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Economic  and  Social  Features 
population 

Population  figures  taken  from  the  census  of  I930  and  1940  are  shown 
as  follows: 

1930       1940 

Urban  Population  10,349  13,291 

Rural  Population  10,775  11,406 

Total  21,124  24,697 

Farm  population  in  1930  was  2,773  and  in  1935  was  ^,398. 

Present  Land  Use 

Most  of   Clatsop  county  is  either  in  forest  (X   is  cut^-over  or  burned- 
over  forest  land*     Nearly  65  percent  of  the  total  area  is  in  forest  of  some 
type  at  the  present  time,   and  over  one-fourth  is  a  deforested  area  of  which 
little  use  is  being  made.     Only  a  small  part  of  the  county  is  devoted  to 
agricultural  production. 

One  of  the  major  uses  of  the  tillable  area  of  the  county  is  for 
pasture.     According  to  the  1940  census  there  were  7,369  acres  of  plowable 
pasture.     Hay  crops  are  also  of  Importance,   amounting  to  6,598  acres  in  1939* 
For  the  same  period  there  v;ere  only  602  acres  of  grain  crops  in  the  county. 
Grass  seed  production  has  increased  in  importance  during  the  past  few  years. 
In  1940  there  were  an  estimated  3^300  acres  harvested  for  grass  seed. 


table : 


Present  uses  of  land  in  the  county  are  summarized  in  the  following 

Present  Land  Use  ^  Clatsop  County 

Percentage 
Acreage  of  Total  Area 

Tillable  land  1/  17,027  3-3 

Other  land  in  farms  2/  13^831  2.6 
Nonre stocked  cut-over  and 

burned-over  areas  2/  140,715  26.8 

Forested  areas  2/  337,660  64.3 

Resort,   urban,  waste,   etc.  4/          15 « 567  3^0 

Total  land  area  ^  524,800  100.0 


1^^^  Harvested  and  idle  cropland,    crop  failure,   plowable  pasture;    1940  Census- 

2/'  Nonplowable  pasture,  barnyards,   feed  yards,   etc.;   1940  Census. 

2/  "Forest  Statistics  for  Clatsop  County,    Oregon."     U.  S.  Forest  Service 

July  15,   1938. 
^  Secured  by  subtracting  other  uses  from  county  total. 
^  1940  Census. 
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The  total  acreage  in  farms  is  51,151.  acres  or  9.9  percent  of  the 
total  land  area  of  the  county.  Division  of  the  acreage  in  farms  is  shown 
in  the  following  table: 

Land  in  Farms  -  Clatsop  County  1/ 

Acres 

Cropland  harvested  8  829 

Id3fi   or  fallow  land 672 

Crop  failure   . .  • • ,  157 

Plov/able  pasture   , 7^  369 

Woodland  in  farms   20, 896 

All  other  land  in  farms   13^  83I 

Total  51,754 

Land  Ownership 

A  s^jmmary  of  land  Ownership  in  the  county  is  shovm  below: 
Ownership  Acres 

Private  and  misc.  2/         418,666 

County  3/  97,000 

State  4/  5,722 

Federal  y  3,412 

Total  524, 800 

County  ownership  has  been  incieasing  rapidly  with  the  acquisition 
of  tax-delinquent  deforested  lands.     As  of  March  1940,   the  county  owned 
97,000  acres  of   land,    and  during  the  current  year  it  is  expected  that  this 
acreage  v/ill  be  increased  by  about  10,000  acres. 

Tenancy  has  decreased  in  the  county  since  1935  according  to  1940 
census  figures.     The  proportion  of  tenancy  in  1940  was  11.2  percent  compared 
with  18.2  percent  for   the   state  of  Oregon.     Farm  ov/nership  for  the  years 
1930,   1935,   and  1940  is  given  in  the  following  table: 

Number  of  Farms 


1930 

1935 

1940 

Full  owners 

521 

683 

5^9 

Part  owners 

45 

29 

Z5 

Tenants 

114 

143 

74 

Managers 

14 

2 

3 

Percentage  of 

tenancy 

16. 4 

16.7 

11.2 

1/  1940  Census.  — 

y  Includes  approximately  5,000  acres  owned  by  municipalities  and  other 


governmental  subdivisions. 
2/  County  Assessor,    Clatsop  county. 
^/  Oregon  Blue  Book,   1939-40. 
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Number  of  Farms 

According  to  the  census  of  19/^0  there  are  661  farms  in  Clatsop 
county.  According  to  these  figures  there  has  been  an  unexpected  decrease 
in  the  number  of  farms  in  the  county.  In  1935  there  were  857  farms,  and  in 
1930,  694.  farms  as  shown  by  the  census. 

The  average  sized  farm  in  1940  was  78  acres,  as  compared  with  an 
average  size  of  62  acres  in  1935  and  107  acres  in  I93O. 

The  number  of  farms  according  to  size  is  shown  in  the  following 
tabulation  taken  from  the  1940  census: 

Size  of  Farm  -  Acres       Number  of  Farms 

Under  10  , 108 

10  to  29  188 

30  to  49  95 

50  to  69  52 

70  to  99 68 

100  to  259  116 

260  to  499  29 

500  to  999  3 

1,000  and  over  2 

Total  661 

Many  of  the  smaller  farms  are  part-time  units  whose  operators  are 
employed  off  the  farm  at  least  part  of  the  year. 

Number  of  Livestock 

Dairying  is  the  most  important  agricultural  enterprise  in  the-  county. 
Of  the  661  farms  in  the  county  559  keep  cows  for  milk  production.  Commercial 
poultry  production  is  important  on  many  far^s.  Production  of  sheep  and  beef 
cattle  is  limited  to  a  smaller  number  of  farms  but  is  increasing  particularly 
in  the  Nehalem  valley  area.  Numbers  of  livestock  and  poultry  for  Clatsop 
county  are  listed  below.  1/ 

12^     1221     12^ 


Horses 

461 

1  ^iTTr, 

595 

708 

Milk  Cows 

4,346 

4,277 

4,679 

Beef  Cattle 

667 

— 

477 

Hogs 

460 

647 

566 

Sheep 

842 

109 

1,037 

Chickens 

65,790 

62,083 

80,499 

Public  Improvements 

Transportation  in  the  county  is  provided  by  the  Spokane,  Portland, 
and  Seattle  Railroad,  which  extends  from  Seaside  north  to  the  Columbia  river 
and  then  east  up  the  Columbia  to  Portland.  Water  transportation  is  available 

1/  1940  Census  " 
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on  the  Columbia  river  with  port  facilities  for  large  ships  located  at  Astoria 
War rent on,  and  at  other  points  along  the  river.  ' 

Paved  highways  are  located  along  the  north  and  west  sides  of  the 
county  and  through  the  county  following  the  main  settled  areas.  A  section  of 
the  Wolf  Creek  highway  from  Portland  to  the  coast  extends  throu^  the  southern 
part  of  the  county.  In  addition,  there  are  numerous  county  and  forest  roads 
serving  both  rural  and  urban  areas. 

There  are  37  school  districts  in  the  county.  Enrollment  in  public 
schools  in  1937-38  was  as  follows:  2,859  in  grade  schools;  1,189  in  high 
schools;  with  a  total  of  A,OAB,     Outside  the  city  of  Astoria  the  total  school 
enrollment  amounted  to  2,343» 

In  193B,  83  percent  of  the  farms  in  the  county  were  served  by 
electric  lines* 


COUNTY-WIDE  ACmiCULTURAL  PROBLEMS 
Taxation 
Explanation  of  the  Situation  1/ 

The  taxable  valuation  of  all  property  in  Clatsop  county  has  decreased 
materially  during  the  past  two  decades.  The  greatest  decline  in  assessed 
valuation  has  been  in  real  property,  although  assessed  valuation  of  personal 
and  public  utility  property  has  also  declined  during  more  recent  years. 
Assessed  valuation  of  real  property  amounted  to  approximately  76.7  percent 
of  the  total  assessed  valuation  of  the  county  in  193Q* 

The  taxable  valuation  and  total  full  cash  valuation  of  all  lands 
in  Clatsop  county  since  1910  are  shown  in  the  following  table: 


Taxable 

Percent 

of 

Taxable 

Total  Full 

Year 

Valuation 

to 

Full 

Cash  Value 

Cash  Valuation 

1910 

$  9,522,324 

33 

$28,855,527 

1915 

20,595,027 

58 

35,508,667 

1920 

U,  5  50, 735 

80 

51,936,418 

1925 

38,608,030 

78 

49,497,474 

1930 

28,333,567 

70 

40,476,524 

1935 

18,40/V,117 

61 

30,170,683 

1938 

15,7U,788 

60 

26,191,332 

T!\\e   decline  in  the  assessed  valuation  of  taxable  property  in  the 
county  can  be  accounted  for  to  a  large  extent  by  the  harvesting  of  timber 
resources  and  t^he  resulting  decline  in  valuation  of  timber lands.  The  high 
point  of  assessed  valuation  of  timberlands  occurred  in  1923  when  such  lands 
in  the  county  were  assessed  at  $18,541,020,  as  compared  with  an  assessed 
valuation  of  $4,491,611  in  1937.  This  is  a  decrease  in  the  assessed  valuation 
of  timberlands  of  75*8  percent. 


1/  Data  for  this  section  of  the  report  secured  from  14th  biennial  "report  of 
the  State  Tax  Commission,. 
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In  1938,  1A8,576  acres  of  forest  lands  in  the  county  had  been 
classified  for  reforestation,  which  was  the  largest  acreage  classified  from 
any  county  in  the  state.  Reforestation  lands  are  not  subject  to  an  ad  valorem 
tax  since  they  are  charged  an  annual  tax  of  $  cents  per  acre,  together  with 
n.  yield  tax  of  12vr  percent  of  the  value  of  any  forest  products  removed  from 
the  land.  These  lands  also  pay  a  fire  patrol  tax  as  do  other  forest  lands 
in  the  county, 

The  assessed  valuation  of  tillable  lands  in  1938  averaged  C55.86 
per  acre,  for  non-tillable  land,  ^8-26  per  acre,  and  for  timber  land,  4-23.99 
per  acre. 

Total  tax  delinquency  of  Clatsop  county  as  of  December  31,  1937, 
amounted  to  13,337,312,  which  was  over  three  times  as  large  as  the  tax  levy 
for  1938.  Taxes  which  were  delinquent  on  the  rolls  of  1930  and  prior  yeai^s 
amounted  to  $l,iy^l,715•  The  amount  of  tax  delinquency  more  tlian  doubled  from 
1931  to  December  31,  1937.  Delinquent  taxes  for  this  period  amounted  to 
$1,895,597. 

In  1938  the  public  debt  of  Clatsop  county  amounted  to  $6,9^9,067, 
'"which  was  LM,   percent  of  the  taxable  valuation  of  property  in  the  county.  . 
The  public  debt  summarized  as  of  1938  is  as  follows:  1/ 

Incorporated  cities  $3,7A^,46l 

School  districts  210,711 

Drainage  districts  3,095 

Water  districts  3,250 

Port  districts  2,987,550 

The  tax  levy  for  1940  for  the  county  was  $993,552^^^5,  the  lowest 
since  1917,  as  compared  with  the  levy  for  192^,  of  $2, 310 ,J202* 58,  the  highest 
levy  in  the  history  of  the  county. 

Problems  and  Recommendations 

Taxes  have  increased  for  the  year  194-1  by  approximately  5  percent 
for  the  Port  of  Astoria  and  by  a  lesser  percentage  for  fire  patrol  and  county 
roads.  This  increase,  as  explained  in  the  preceding  section,  is  due  to  the 
continual  liquidation  of  timber  resources  of  the  county,  with  a  resulting 
loss  of  tax  revenue  from  harvested  timberlands. 

To  replace  this  lost  revenue  it  is  considered  necessary  to  estab- 
lish either  a  forest  cover  or  a  grass  cover  on  these  cut-over  or  burned-over 
lands.  It  is  recommended  that  a  public  policy  be  promulgated  by  the  county 
court  to  be  used  as  a  guide  in  dealing  with  the  use  of  logged-off ,  tax- 
reverted  lands^  The  classificatioi  of  these  lands  as  to  their  best  use  is 
given  elsewhere  in  this  report. 


1/  Basic  Data  for  Clatsop  County  Compiled  by  Bureau  of  Agricultural  Economic s, 
Corvallis,  Oregon 
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Repeal  of  the  reforestation  act  is  recommended,  based  upon  the 
follcwing  objections: 

1.  It  is  considered  a  tax  and  not  a  reforestation  law, 

2,  Provisions  may  or  may  not  apply  to  lands  growing  a  second  crop 
of  timber. 

3«  It  is  considered  a  method  of  "cold  storaging"  land  that  relieves 
the  owner  of  hazards  of  taxation  and  assessnent,  and  for  this 
reason  is  considered  class  legislation, 

/^•  Returns  to  the  public  fron  reforestation  lands  are  too  small 
in  comparison  to  the  requirements  imposed  on  the  w/ners  of 
these  lands  and  the  fixed  costs  to  them.  As  a  result,  it  is 
immaterial  to  the  county  whether  these  lands  remain  in  private 
hands  or  revert  to  the  public. 

5«  Much  land  has  been  classified  as  reforestation  land  that  the 
owners  never  intended  to  carry  as  forest  land. 

6.  The  revenue  to  the  county  from  lands  classified  for  reforesta- 
tion is  so  small  that  if  large  areas  are  classified  it  will  be 
extremely  difficult  for  the  local  government  to  function  satis- 
factorily without  endangering  the  property  of  other  taxpayers. 

7«  The  determination  of  the  value  of  timber  on  reforestation 

lands  is  on  a  stumpage  basis,  which  in  effect  removes  it  from 
canpetitive  bidding, 

8.  It  is  felt  that  under  the  present  law  only  the  best  land 
classified  will  be  carried  through  to  harvest,  while  the  rest  of 
the  land  will  revert  to  public  ovmership. 

9.  Ovmers  of  reforestation  lands  are  not  required  to  make  any 
improvements  on  the  land.  Their  only  requirement  is  to  pay 
the  annual  fee  of  five  cents  per  acre. 

Farm  Credit 

Explanation  of  the  Situation 

Credit  is  available  to  farms  in  Clatsop  county  from  two  banks,  one 
in  Astoria  and  the  other  in  Seaside;  from  the  National  Farm  Loan  Association 
with  headquarters  at  Tillamook;  from  the  Farm  Security  Administration  at 
Astoria;  and  from  the  Willamette  Valley  Production  Credit  Association  with 
offices  at  Salem. 

The  banks  make  loans  to  farmers  on  chattel  mortgages  and  also 
make  loans  secured  by  orders  on  cooperative  associations.  Livestock  and 
crop  loans  can  be  secured  from  the  banks  for  periods  as  long  as  one  year, 
and  real  estate  loans  are  limited  to  a  period  of  eight  years  and  can  be 
secured  for  as  high  as  50  percent  of  the  value  of  the  property. 


:l3 


u  besBd  |b9i3n«fiM009i  ai  ch»ift 


JToldi  s  .ton  h/ta  x&i  b  b^-te.' 


qo-iy    :-iX> 


.S 


•  no  iijals  1^191  asjslo  be 


00    ^iX 

0  8i  noeu^'i 


sdS 


no  i)S30qml  '  o&  ci' 

.(c^  OS  - 


3d 


noiSsSQ^'^to*i  no  tecfoii^  lo  'juiEiy  -jd^ 


A    no    31 


■t\'*r     .<rh  *^   T 


SlOfi 


sonna  «xi;t 


©no   .8>lnjid  ovKf 


inuoo  ooeJ-JB 


■h-lbI  oi  9ldBllBVs  ai  ilijsiO 

.msXaS  Sm  n90lXU> 


brL8  3i!>oie9ViJ     .anoi^sioosafi  avid'sieqooo  no 


♦TjcTi^qo-xq  ariJ"  l©  ^t/Isv  9il#  "lo  ln»& 


38  ea»oI  d3iB« 
.•Ao  zaaol  qoi9 
'3^9  Jjsdn  has 

LI  e«  lol  beai/osMi 


ex 


The  loans  made  by  the  Willamette  Valley  Production  Credit  Association 
in  Clatsop  county  have  been  rather  limited  in  the  past.  This  organization 
now  has  four  loans  in  force  in  the  county,  with  a  total  of  $6,^41.23  loaned. 

The  Farm  Security  Administration  loans  to  farmers  whose  credit 
opportunities  from  other  sources  are  limited  or  restricted.  These  loans  are 
made  on  chattels  or  recoverable  goods  for  a  period  of  as  long  as  five  years. 
Twenty-two  farmers  have  loans  at  the  present  time  from  the  Farm  Security 
Administration,  amounting  to  $22,173.00. 

Bnergency  seed  and  feed  loans  are  available  on  a  seasonal  basis 
for  the  purchase  of  seed  and  livestock  feed.  These  loans  are  made  by  the 
Farm  Credit  Administration.  Applications  are  taken  at  the  county  agent  »s 
office.  An  average  of  approximately  five  farmers  secure  loans  annually, 
amounting  to  approximately  1^,500. 

Since  the  organization  of  the  Federal  Land  Bank  in  1917,  the  Bank 
and  the  Land  Bank  Ccamrdssioner  have  made  a  total  of  208  loans  amounting  to 
$622,100  in  Clatsop  county.  At  the  present  time  I'^U   of  these  loans  are 
outstanding,  totaling  $425>600.  Fifteen  loans,  amounting  to  |48,600  have 
been  acquired  by  the  bank,  all  of  which  were  made  prior  to  1933.  Fifty- 
nine  borrowers  have  paid  off  their  loans,  which  amounted  to  ilii7,900. 

From  1917  to  1939  loans  by  the  Federal  Land  Bank  and  Land  Bank 
Commissioner  were  made  on  19,813  acres  of  farm  land,  which  included 
6,4.76  acres  of  cultivated  lands*  This  amounts  to  38  percent  of  the  present 
tillable  acreage  in  the  county.  Loan  experience  of  the  Federal  Land  Bank 
is  summarized  in  the  table  on  the  following  page. 

Problems  and  Recommendations 

With  the  development  of  the  range  livestock  industry  on  cut-over 
lands  in  the  county,  particularly  in  the  Nehalem  section,  a  need  for  adequate 
financing  has  arisen.  The  proper  development  of  these  areas  at  the  present 
time  is  handicapped  by  a  lack  of  financing.  Experimental  results  secured 
at  the  Northrup  Creek  Experimental  Area  for  the  past  several  years  have 
shown  that  pastures  can  be  established  with  a  high  carrying  capacity  on 
logged~off  lands,  and  thus  fai"  have  indicated  that  development  of  the  cut- 
over  lands  for  grazing  in  this  conmunity  is  sound. 

It  is  recommended  that  particularly  the  Federal  Land  Bank  and 
local  banks  make  loans  for  the  purchase  and  development  into  pastures  of 
cut-over  lands  which  have  been  classified  as  suitable  for  range  use,  and 
that  the  Pr6ducticn  Credit  Association  make  adequate  loans  to  assist  in 
the  stocking  of  these  areas. 

The  present  financing  for  the  improvement  and  enlargement  of  dairy 
units  is  not  considered  adequate.  It  is  recommended  that  credit  agencies 
provide  financing,  particularly  in  cases  v/here  economic  units  can  be 
developed. 
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Loan  Experience  of  the  Federal  Land  Bank 

Clatso'o  County 
From  Organization  to  December  31.  1939 


Years 


Type 

of 

Loan 


Loans 
Closed 

No.  Amt, 


Loans 
Outstanding 

No.    Amt. 


Loans 
Acquired 
No.  Amt. 


Loans 
Paid  Off 

No.   Amt. 


Federal  Land  Bank 


(All  amounts  are  in  hundreds  of  dollars) 


1917-23  Truck  1/  8   133  4  52  2  3S  2 

Dairy   81  2,735  l^  1,713  6  263  29 

Poultry    2    17  1  8  0  0  1 

livestock          2        60  1  45  0  0  1 

General      ,li      718  J^  :?25  _i  121  -II 


43 

759 

9 

15 
251 


Total      Cult. 
Acres       Acres 


231 

7,484 
102 
420 

2,535 


74 
2,405 

U 
70 

563 


Total       128  3,663         69      2,143         13     436         46     1,084      10,772      3,126 


1924-32  Dairy 
Poultry 
General 


21  1,190 
1         15 

^      178 


14 
1 
6 


870 

15 

1^ 


Total         30  1,383         21       1,030 


1  32 

0  0 

2  -18 

2  50 


288 
0 


2,492 


i,ou 

9 

154 


303        2,492      1,177 


1933-39  Dairy        16       572 
Poultry      2        22 

Total        18      594 


16 
17 


572 
6 

578 


0 


0 
16 


2,072 
418 


16         2,490 


879 


972 


Land  Bank  Commissioner 
1933-39  Truck  1/    1 


Dairy 

Poultry 

General 

Specialty 


23 
1 
6 

1 


8 

450 
10 
83 

-JO 


Total        32       581 


0 

20 

1 

5 

-1 

27 


0 

395 
10 
70 

-JO 

505 


8 

55 
0 

13 
0 


9 

3,214 

19 

789 

28 


i/Truck  and/or  berry 


9 

1,024 

7 

14^ 

YL 


76         4,059       1,201 


Grand  Total      208  6,221      134      4,256        15     436        59    1,479      19,813      6,476 
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Forestry 

Explanation  of  the  Situation 

Problems  of  the  forest  area  are  considered  as  county-wide  problems 
since  all  communities  contain  tracts  of  timber,  and  problems  of  the  forest 
industry  affect  the  entire  population  either  directly  or  indirectly. 

Forest  lands  occupy  the  largest  single  area  in  the  county. 
Approximately  335,767  acres  have  been  designated  by  the  land  use  committees 
as  the  area  in  the  county  that  is  primarily  suited  for  permanent  forest  pro- 
duction, although  later  developments  may  change  this*  However,  in  the  areas 
classified  for  agricultural  use  there  is  a  considerable  acreage  of  timber 
intermixed  v/ith  pasture  or  cultivated  lands.  For  this  reason  the  following 
description  of  the  forest  lands  of  the  county  will  apply  to  timber  stands 
located  in  areas  classified  for  uses  other  than  forestry,  as  well  as  for 
permanent  forest  areas. 

The  forest  lands  of  the  county  are  divided  into  two  broad  groups;  1/ 
those  dominated  'oj  Douglas  fir  and  those  predominantly  of  pulp  wood  species. 
The  Douglas  fir  species  are  mostly  in  the  eastern  part  of  the  county  and 
occupy  nearly  112,000  acres,  of  which  U5   percent  supported  stands  of  saw 
timber  type  in  1937.  The  types  dominated  by  the  pulp  v/ood  species  are 
distributed  over  214,000  acres  in  the  -»vestern  and  northern  parts  of  the 
county.  This  area  was  about  equally  divided  between  types  of  saw  timber 
size  and  types  of  smaller  size  in  1937 •  Further  classification  of  the 
forested  lands  of  the  county  is  shown  in  the  following  table: 

Forest  Types  by  Areas  1/ 

Acres 


Douglas  f ir     ■ 

111, 570 

Sitka  spruce 

23,515 

Western  hemlock 

183,075 

Western  red  cedar 

1,/V55 

Fir  -  Mountain  hemlock 

7,250 

Lodgepole  pine 

105 

Hardwoods 

9,830 

Noncommercial  rocky  areas 

860 

Total  337,660 

The  volume  of  trees  16  inches  and  more  in  d.b.h.  //as  estimated 
at  7.9  billion  board  feet,  November  1,  1937.  1/ 

A  classification  of  the  forest  lands  of  Clatsop  county  shows  that 
the  county  is  above  the  average  of  the  Douglas  fir  region  in  its  ability  to 
grow  timber  crops.  This  is  particularly  true  of  the  v/estern  part  of  the 
county  in  which  the  pulp  wood  species  predominate  and  where  the  forest  lands 
are  considered  as  highly  productive  for  timber  crops. 


1/  "Forest  Statistics  for  Clatsop  County,  Oregon."  U.  S.  Forest  Service, 
July  15,  1938. 
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The  tiniberlands  have  been  divided  into  saw  tinker  types,  inunature 
forest  types,  and  deforested  areas,  which  are  described  as  follavs: 

1.  Sav/  Tii±>er  Types 

As  of  1937  there  were  approximately  155,000  acres  of 
coniferous  saw  timber  types  in  Clatsop  county.  This  amounted 
to  approximately  ^6  percent  of  the  timbered  area  in  the 
county  and  was  divided  as  follows:  1/ 

50,000  acres  Douglas  fir  type 
80,000  acres  Western  hemlock  type 
17,000  acres  Sitka  spruce 
7,000  acres  balsam  fir  type 
1,500  acres  Western  red  cedar  type 

There  are  approximately  10,000  acres  of  saw  timber  of 
hardwood  types  which  contain  about  53  million  board  feet. 
Seventy-three  percent  of  this  amount  is  red  alder  and  27  per- 
cent big-leaf  maple.  1/ 

2,  Immature  Forest  Types 

As  of  1937,  there  were  171,500  acres  of  immature  forest 
types  in  the  county.  One  hundred  three  thousand,  five  hundred 
acres  consisted  of  Western  hemlock  types,  61,500  acres  of 
Douglas  fir  types,  and  6|500  acres  of  Sitka  spruce  types. 
Fifty-five  percent  of  'the  immature  types  were  over  6  inches 
and  4-5  percent  were  under  6  :^nQhes  dtb^h.  i/ 

3«  Deforested  Areas 

One  hundred  forty  thous^ndj,  seven  hundred  fifteen  acres 
were  classified  as  nonrestoqjced  burned-over  or  cut-over  areas 
in  ^937.  1/  Of  this  acreage,  approximately  87,000,2/  acres 
are  located  in  the  Nehalem  community  and  have  been  classed  by 
the  committee  as  predominantly  suited  for  grazing  development. 

Clatsop  county  has  been  a  leading  county  in  the  state  in  the  pro^ 
duction  of  Ipgs.  This  has  been  due  to  the  nearness  of  the  tiiA)erlands  in 
the  county  to  tidewater,  cheap  transportation,  and  the  fine  quality  of 
timber  produced  in  the  county.  From  1925-1938  the  average  annual  timber 
depletion  was  slightly  over  400  million  board  feet,  which  made  piatsop 
county  out-rank  all  other  counties  in  the  state  in  volume  of  timber  pro- 
duction. Since  1930  the  trend  in  logging  has  been  toward  the  use  of  lighter 
equipment,  including  the  use  of  tractors  for  yarding  and  the  use  of  trucks 
for  transportation.  This  change  in  methods  is  causing  changes  in  production. 
Instead  of  following  the  practice  of  clean  cutting,  which J.s  generally  used, 
some  operators  are  logging  selectively.  Stands  being  logged  in  this  manner 
mostly  contain  scattered  high  value  trees  with  an  understory  of  thrifty, 
well-stocked  second  growth. 

1/  "Forest  Statistics  for  Clatsop  County,Oregon."  U*  S.  Forest  Service, 

July  15,  1938. 
2/  "An  Area  Plan  for  Land  Use,  Clatsop  County,  Oregon."  Vernon  W.  Baker, 

Assistant  Agricultural  Economist,  Bureau  of  Agricultural  Economics, 

U.  S.  Department  of  Agriculture.  194-0 
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Based  on  the  average  logging  depletion  of  approximately  /^00  million 
board  feet  for  the  period  1925-38,  and  making  allowance  for  annual  growth 
it  is  estimated  that  by  19A5  the  total  volume  of  timber  in  the  county  will 
have  dropped  to  about  5  billion  board  feet.  If  the  Douglas  fir  stands 
continue  to  be  depleted  at  the  rate  of  300  million  board  feet  a  year,  by 
1945  they  will  be  completely  logged  except  for  a  small  board  foot  volume  in 
second  growth  stands*  Using  the  average  anniial  cut  for  the  period  1935-38 
of  approximately  160  million  board  feet  of  the  pulp  wood  species,  the  total 
volume  of  timber  that  will  be  in  the  county  at  the  end  of  the  next  three 
decades  is  estimated  as  follows:  2/ 

1948  ~  4*7  billion  board  feet 
1958  -  3»6  billion  board  feet 
1968  -  2.7  billion  board  feet 

Estimates  have  been  made  by  the  Pacific  Northwest  Forest  and  Range 
Experiment  Station  of  a  potential  annual  growth  on  324,070  acres  considered 
as  primarily  suited  to  forest  use.  1/  The  estimated  potential  annual  growth 
that  could  be  obtained  through  intensive  management  practices  on  this  acreage 
amounts  to  177,889,000  board  feet  annually.  This  potential  annual  growth  is 
about  45  percent  of  the  annual  average  log  depletion  in  the  county  for  the 
period  1925-38,  but  is  slightly  larger  than  the  estimated  annual  cut  for  the 
county  f  ollcv/ing  completion  of  logging  of  the  remaining  stands  of  merchantable 
Douglas  fir, 

Problems  and  Recommendations 

The  areas  in  the  county  which  are  considered  as  primarily  suited 
to  forest  production  by  the  committee  amount  to  approximately  335,767  acres. 
In  classifying  these  areas  for  forestry,  consideration  has  been  given  to  the 
necessity  of  securing  immediate  revenue  for  county  government.  Since  other 
uses,  prinqipally  grazing  on  adapted  lands,  will  make  quicker  returns,  the 
total  acreage  dedicated  to  forestry  has  been  reduced  from  th^  acreage  original- 
ly producing  timber. 

Problems  affecting  the  forest  lands  of  the  county  are  discussed  as 
follows: 

1.  Management  of  Merchantable  Timber 

No  recommendations  are  made  for  the  management  of  the  merchant- 
able tinber  that  still  remains  in  the  county.  It  is  believed  that 
these  holdings  will  be  liquidated  within  the  next  few  years,  regard- 
less of  what  action  may  be  taken  by  the  public. 

2.  Managenent  of  Logged-Off  Lands 

The  major  forest  problem  and  the  most  impcrtant  problem  affect- 
ing the  welfare  of  the  county  involves  the  use  of  lands  from  which 
the  merchantable  tirrber  has  been  removed.  The  future  use  of  these 
lands  affects  taxation,  business,  and  employment  in  the  county. 
In  the  past  there  has  been  no  policy  for  the  management  of  logged-off 


"An  Area  Plan  for  Land  Use,  'Hatsop  County,  Oregon."  op.cit. 
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lands.     After  the  timber  has  been  removed,  most  of  the  owners  of 
these  lands  place  little  or  no  mlue  on  them  unless  restocked  rapidly 
to  pulp  species.     As  a  result,   large  amounts  of  logged-off  lands 
have  reverted  to  the   county,  either  as  a  result  of  tax  delinquency 
or  through  the  deeding  of  such  lands  directly  to  the  county  by  the 
CFwners. 

Action     that  should  be  taken  regarding  the  raanagenent  of  logged- 
off  lands  is  discussed  as  follows: 

a*     Reforestation 

Logged-off  land  in  the  county  which  has  been  classified 
for  the  ix eduction  of  tLnfcer  crops  consists  of  land  which  navv 
has  no  forest  cover,  with  the  exception  of  some  liardwoods,   and 
areas  v/here  refojTestation  has  taken  place  naturally.     The 
logged-off  lands  which  have  no  forest  cover  have  been  burned- 
over  a  number  of  times  and  are  covered  with  fern,  brush,   and 
weeds,  which  constitute  a  serious  fire  hazard.     In  order  to 
develop  timber  stands  on  tliese  lands  it  will  be  necessary  for 
seed  trees  to  be  planted,   since  it  is  the  opinion  of  the  comr- 
raittee  that  only  natural  reforestation  is  feasible  under  present 
conditions.     It  is  recommended  that  a  research  project  be  started 
by  the  John  Jacob  Astor  Experiment  Station  in  order  to  determine 
what  is  required  to  convert  these  lands  to  economic  use. 
Action  taken  by  the  State  Forestry  Department  in  conducting 
experiments  on  restocking  of  this  type  of  land  vdth  trees,   on 
land  secured  from  the  county,   is  commended 

The  major  portions  of  the  lands  which  have  been  classified 
for  the  production  of  a  second  crop  of  timber  contain  a  good 
second  growth  at  the  present  time.     The  areas  which  contain  a 
stand  of  merchantable  timber  tliat  are  classified  for  forest 
production  should  have  seed  trees  left  standing  in  sufficient 
number  that  a  new  forest  growth  can  be  assured,  and  adequate 
protection  should  be  given  to  these  seed  trees  at  the  time  the 
slash  is  burned  to  pre^/ent  their  destruction* 

Because  of  the  danger  from  fire  it  now  appears  that  blocks 
of  land  from  5,000  to  8,000  acres  are  as  large  as  should  be 
permitted  to  go  into  solid  stands  of  timber.     It  is  recommended 
that  these  areas  be  surrounded  by  open  grazing  land  in  order  to 
reduce  the  fire  hazard. 

It  is  the  opinion  of  the  committee  that  it  is  very  doubtful 
if  reforestation  will  be  carried  on  to  any  great  extent  by 
private  enterprise  for  tiie  reason  that  anyone  engaged  in  the^ 
gro^Tin^'  of  timber  would  require  a  period  of  50  to  150  years  in^ 
order  to  obtain  a  return  on  the  investment.     A  possible  exception 
may  be  the  pulp  companies  who  can  harvest  a  crop  every  50  or 
'     60  years.     For  this  reason  it  is  concluded  that  if  reforestation 
is  to  be  carried  on  effectively,  it  will  have  to  be  done  by  some 
public  agency.     The  objection  to  reforestation  by  either  the 
state  or  federal  government  is  that  control  of  the  forest  lands 
is  outside  the  county. 
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It  is  suggested  that  one  approach  to  the  problem  of 
reforestation  would  be  a  cooperative  arrangement  betwneen  the 
federal  and  state  forest  agencies  and  the  county,   although  it 
would  require  an  Act  of  Congress  to  peinnit  federal  cooperation. 
Uinder  such  an  agreenent,   each  would  assume  the  administration 
of  certain  areas  agreed  upon  at  the  time  the  program  was  under- 
taken.    It  is  felt  that  if  such  a  cooperative  program  is  under- 
taken,  the  county  court  should  be  the  organization  that  vrould 
determine  what  lands  should  be  administered  by  the  different 
agencies.     The  county  should  make  an  effort  to  determine  what 
their  costs  would  be  for  such  an  undertaking,  in  order  to 
determine  whether  the  county  court  would  be  in  a  position  to 
carry  on  a  program  of  reforestation  on  its  lands. 

It  is  believed  that  the  present  laws  permitting  the  formar- 
tion  of  county  forests  are  too  indefinite  and  incomplete.     The 
ownership  of  tax-reverted  lands  set  aside  for  the  growing  of 
timber  is  felt  to  be  indefinite  under  the  present  law.     Changes 
are  needed  to  allov/  re  thorns  from  forest  lands  owned  by  the 
county  to  accrue  directly  to  the  general  county  fund.     Provisions 
in  the  law  should  also  be  made  requiring  public  hearings  at  the 
time  county  forests  are  formed. 

It  is  felt  that  lands  suitable  for  forestry  should  be 
classified  by  the  County  Land  Classification  Committee  as  pro- 
vided for  in  Chapter  381  of  the  Oregon  Laws  of  1937  as  forest 
land. 

b.     Other  Uses  for  Logged-Off  Lands 

It  is  felt  that  it  would  be  impossible  to  maintain 
financially  a  satisfactory  county  government  on  its  present 
basis  if  substantially  all  of  the  logged-of f  land  is  again  set 
aside  for  tinber  growing.     In  order  to  obtain  revenue  at  an 
earlier  date  and  in  larger  quantities,   a  part  of  this  land  will 
have  to  be  used  for  other  purposes.     The  one  project  that 
gives  the  most  promise  of  meeting  these  needs  is  the  seeding  of 
grasses  and  clovers  for  grazing  purposes.     Grazing  development 
is  discussed  in  another  section  of  the  report. 

3-  Timber  Processing 

There  is  a  need  for  the  development  of  plants  in  the  county 
for  the  processing  of  pulp  species  of  timber.     Every  effort  should 
be  made  to  secure  such  plants  so  that  the  raw  material  produced  in 
the  county  can  be  processed  locally,  which  will  give  a  better  value 
to  the  timber  that  is  being  grown,   and  will  prevent  the  pulp  species 
in  the  county  from  becoming  a  cheap  reservoir  to  supply  processing 
plants  in  other  sections. 

0—0—0—0—0 

Note:     Tte  forest  areas  are  colored  green  on  the  land  use  map. 
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AREA  CLASSIFICATIONS  AND  HECOM'EMDATIONS 

Area  classification  in  Clatsop  county  has  been  based  upon  the 
outline,   "Oregon  Mapping  Procedure  for  Land  Use  Adjustments",  which  was  pre- 
pared by  the  Land  Grant  College-Bureau  of  Agricultural  Economics  Committee, 
December  5,   1939,   and  revised  February  23,   1940.     This  outline  is  a  modi- 
fication of  work  outline  No.   1,   issued  by  the  Washington  office  of  the 
Bureau  of  Agricultural  Economics  and  provides  for  a  more  detailed  land 
classification.     The  classification  divides  agricultural  land  from  forest 
areas  and  cultivated  land  from  grazing  land. 

Agricultural  areas  have  been  classified  by  the   community  committees 
on  the  basis  of  v/hether  they  are  in  need  of  minor  adjustnenb,  major  adjustr- 
ment,   or  if  they  should  be  retired  from  agricultural  use.     Minor  adjustments 
are  those  whdch  seem  desirable,  but  iTiay  not  be  necessary  to  insure  a  perma- 
nent agriculture.     Major  adjustments  are  those  that  seem  necessary  to  main- 
tain desirable  productivity  of  the  soil  or  to  insure  stability  of  the  farm 
home.     One- third  or  more  of  an  area  was  required  to  be  in  need  of  major 
adjustment  before  being  given  that  classification.     Problems  of  the  forest 
area  of  the  county  are  discussed  under  the  section  on  county-wide  problems. 

Astoiia  Community 

The  Astoria  community  extends  from  the  city  of  Astoria  in  a  semi- 
circular radius  of  about  10  miles.     The  Youngs  river  valley,   the  Lewis  and 
Clark,  and  John  Day  river  valleys  are  located  in  the  community. 

I.     Agricultural  Areas  Needing  Ma.ior  Adjustments 

A.     Subarea  3~A  (Colored  single-hatch  yeHaw) 

!•     Descripticai 

The  subarea  is  located  along  the  Lewis  and  Clark  and  Youngs 
id  vers  and  tlieir  tributaries,  and  consists  of  approximately 
12,655  acres.     For  tlie  most  part,   farms  in  the  subarea  are  the 
larger  farms  in  the  county,  which  are  engaged  principally  in 
dairying  and  in  the  production  of  grass  seeds.     The  smaller 
farms  are  engaged  in  poultry  production  and  in  the  production 
of  berries  and  vegetables. 

2,     Problems  and  Pie  commendations 

a.     Drainage 

Drainage  is  considered  by  the  committee  to  be  a  major 
problem  of  the  area.  At  the  present  time  for  most  of  the 
area  the  'rebuilding  of  dikes,  which  has  been  completed,  has 
secured  these  lanis  from  overflow  from  the  bay  and  the  river. 
Interior  drainage  must  be  effected  to  put  them  in  condition 
to  be  used  to  their  maximum  capacity  and  to  make  possible 
other  improved  practices.  Interior  drainage  is  a  problem 
affecting  the  major  part  of  the  subarea,  and  is  largely  an 
individual  farm  problem. 
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It  is  recoraraended  that  assistance  be  provided  by  the 
Extension  Service  to  farnBrs  to  assist  them  in  the  planning 
and  surveying  of  individual  drainage  systems.     It  is  also 
recommended  that  payments  be  provided  in  the  AAA  program 
for  the  establishment  of  individual  drainage  systems. 

b.  Pasture  Improvement 

Since  the  dairy  industry,   ^vhich  is  the  major  agricul- 
tural enterprise  of  the   community,  is  dependent  to  a  great 
extent  upon  pastures,   the  improvement  and  maintenance  of 
pastures  is  felt  to  be  an  important  problem.     Rotation  of 
grazing  on  farm  pastures  is  felt  to  be  a  desirable  practice. 
A  pasture  nrlxture  which  is  currently  recommended  for  tide- 
lands,    of  T/idiich  this  subarea  consists,  is  as  follows: 

Lbs,   per  Acre 

English  ryegrass  4, 

Tall  fescue  4, 

Orchard  grass  2 

Meadow  foxtail  2 

Lotus  major  2 

IVhite  clover  2 

Creeping  timothy  1 

c.  Land  Clearing 

Since  the  quality  of  the  land  in  the  subarea  is  high, 
dealing  of  additional  land  is  recommended.     This  land,  when 
cleared,  will  add  to  the  usable  acreage  of  established  farms 
and  in  some     instances  will  provide  new  farm  units. 

The  use  of  bulldozers  and  other  heavy  equi;:xiient  has 
proved  to  be  the  most  economical  method  of  land  clearing 
and  is  recommended  to  be  used  in  this  subarea. 

d.  Soil  Fertility 

Maintaining  soil  fertility  and  the  use  of  a  crop  rota- 
tion system  are  felt  to  be  important  by  the  committee, 
especially  where  the  land  is  not  in  sod  or  perennial  crops 
and  is  cultivated  either  continuously  or  during  frequent 
periods.  In  some  instances,  restoration  of  soil  fertility 
is  necessary, 

A  recommended  crop  rotaticai  for  the  subarea  would  be 
two  years  of  cultivated  crops  and  at  least  four  years  in 
sod.  In  addition  to  proper  rotations,  the  conservation 
and  use  of  manure  and  the  use  of  lime  and  phosphates  are 
recommended  in  order  to  maintain  fertility.  An  increase 
in  use  of  liquid  manure  tanks  is  considered  to  be  desirable. 
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e#     Irrigation 

Irrigation  of  dairy  pastures  and  some  cultivated  crops 
is  a  recommended  practice  and  should  be  increased.     Irriga- 
tion is  needed  in  the  summer  and  early  fall,   during  the  time 
that  precipitation  is  negligible. 

Irrigation  by  the  sprinkler  method  is  considered  to  be 
the  principal  method  that  is  adapted  to  this  subarea. 
However,  in  a  few  instances  it  -vvill  be  possible  to  subirri- 
gate  through  the  closing  of  tidegates. 

B.     Subarea  3-B   (Colored  single- hatch  yellow) 

1,  Descilption 

This  subarea  consists  of  856  acres,  which  are  principally 
made  up  of  bench  and  hill  soils.  Part  of  the  area  is  taken  up 
by  faiTners  for  home  sites  for  the  dairy  faniis  located  in 
Subarea  3-A,  and  in  addition  tliei^  are  some  suburban  homes  in 
this  section.  There  are  also  a  number  of  part-time  farm  units 
that  are  of  an  uneconomic  size,  and  it  is  for  this  reason  that 
the  area  is  classified  as  being  in  need     of  major  adjustment. 

2.  I^oblems  and  Be  commendations 

a.  Size  of  Farm  Unit 

The  part-time  farms  in  the  subarea  are  of  so  small  a 
size  that  they  cannot  produce  an  income  adequate  to  support 
an  average  family.     The  operators  of  these  units  are 
employed  in  logging  camps,   lumber  mills,   or  in  other 
industries.     In  most  instances  the  size  of  unit  is  adequate 
at  the  present  time  because  of  the  available  industrial 
employment.     In  the  event  that  industrial  em-ployment,  par- 
ticularly in  the  lumber  industry,   declines,   it  will  be 
.  necessary  to  consolidate  these  units  into  larger  farms  of 

a  size  that  will  support  the  average  family. 

Much  of  the  uncleared  land  in  the  subarea  is  of  such 
a  type  that  it  is  not  suitable   for  farming.     The  clearing 
of  this   land  should  be  discouraged  for  the  reason  that  the 
cost  will  either  equal  or  exceed  the  value  of  the  land. 

The  minimum  size  farm  unit  for  full-time  employment 
recommended  for  this  subarea  would  be  a  poultry  unit 
of  at  least  20  acres,  with  2,000  birds,   or  a  dairy  unit 
with  a  minimum  of  60  cultivated  acres  • 

b.  Soil  Fertility 

Since  the   soils  are  natively  not  as  fertile  as  the 
bottom  lands,   attention  should  be  given  to  maintaining  and 
improving  soil  fertility  by  the  conservation  and  use  of 
manui^e  and  the  use  of  jDhosphates  and  lime. 
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c.  Drainage 

There  is  a  problem  of  drainage  on  some  of  the  farms 
in  this  subarea.  This  is  an  individual  problem  in  all 
instances  and  would  not  involve  community-wide  action. 
Methods  of  securing  adequate  drainage  that  are  recommended 
for  Subarea  3-A  would  apply  in  this  subarea  as  well. 

d.  Pasture  Improvement 

There  is  an  apparent  need  for  pasture  inp-ovenent, 
particularly  on  some  of  the  larger  farms  in  the  subarea. 
Use  of  rotation  methods  of  grazing  is  recommended.  The 
following  pasture  mixture,  suitable  for  liill  and  bench- 
lands,  is  currently  recommended  by  the  Extension  Service 
and  Experiment  Station: 

Lbs.  i3er  Acre 

English  ryegrass  4 

Tall  fescue  4, 

Orchard  grass  2 

Subterranean  clover  2    ■ 

Domestic  white  clover  2 

Columbia  CommTJinity 

This  division  of  the  county,  for  the  land  use  planning  program, 
consists  of  the  Svensen,  Knappa,  Brownsmead,  and  '/^stport  communities,  and 
the  Columbia  river  islands.  The  area  extends  from  a  point  on  the  Columbia 
river  halfway  between  the  John  Day  river  and  Svensen  up  the  Columbia  to  the 
county  line. 

I.  Agricultural  Areas  Needing  Itlnor  Adjustments 

A.  Subarea  2  and  2-A  (Colored  yellow) 

1.  Description 

This  subarea  consists  of  tideland  bottoms  along  the 
Columbia  river  simounting  to  approxLiiHtely  4, 410  acres.  Dairying 
is  the  principal  agricultural  enterprise  in  the  conmunity, 
although  there  is  some  vegetable  production  near  Brownsmead  and 
a  limited  amount  of  grass  seed  production  on  farms  scattered 
throughout  the  subarea. 

2.  Problems  and  Recommendations 
a.  Soil  Fertility 

The  maintenance  of  soil  fertility  is  a  minor  problem 
of  the  subarea.  It  is  recommended  by  the  committee  that 
land  -ft-hich  is  used  continuously  or  frequently  for  cultivated 
crops  should  have  its  fertility  maintained  by  the  use  of  ^ 
manure  and  g27een  manure  crops.  A  rotation  of  two  years  in 
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cultivation  and  at  least  four  years  in  grass  is  suggested 
for  farms  in  this  area.      There  vegetables  are  grovm,  the 
land  ivill  benefit  by  liberal  applications  of  barnyard  manure, 
and  where  manure  is  not  plentiful,   fall  planted  green  manure 
crops  can  be  grosm  to  protect  the  soil  from  vdnter  leacliing 
and  to  help  maintain  fertiliiy. 

b.  Irrigation 

Due  to  deficiencies  in  rainfall  during  the  summer  and 
early  fall  months,   a  large  part  of  the  subarea  could  benefit 
from  irrigation  during  that  time  of  the  year,   except  wliere 
there  is  more  or  less  subirrigation.     Because  of  land  level- 
ing costs  for  other  methods  of  irrigation,   the  sprinliler 
system  is  considered  to  be  the  best  adapted  to  the  local 
conditions. 

c.  Size  of  Farm  Unit 

The  size  of  farm  unit  that  is  recommended  hy  the  com- 
mittee as  the  minimum  size  required  to  support  the  average 
family  consists  of  20  acres  of  cleared  tideland;  hovv-ever, 
from  25  to  30  acres  is  considered  a  m.02:*e  desirable  size. 

d.  Pasture  Improvement 

Pastures  are  important  to  dairying,  v/hich  is  the  major 
enterprise  in  the  subarea.     For  this  reason  their  improve- 
ment is  considered  to  be  necessary.     A  pasture  mixture  that 
is  currently  recommended  for  soils  of  the   type  found  in  this 
subarea  is  as  follovvs: 


Lbs.  136  r  Acre 

English  ryegrass 

4 

Tall  fescue 

4 

Orchard  grass 

2 

Meadow  foxtail 

2 

Lotus  major 

2 

■vldte  clover 

2 

Creeping  timothy- 

1 

B.     Subarea  2-B   (Colored  yellow) 
1.     Description 

This   subarea,  iwhich  consists  of  the  hill  and  benchland 
located  imniediately  above  the  tideland  flats  along  the  Columbia 
River  highv/ay  near  Knappa  and  Svensen,  is  appro:cimately  10,050 
acres  in  size.     It  is  com.posed  of  hill  and  benchland  containing 
a  considerable  portion  of  uncleared  logged-of  f  land  intermixed 
,    -with  the  cultivated  fields.     Poultry  production  is  the  principal 
agricultural  enterprise  in  the  subarea,   and  it  is  in  tliis 
section  that  tie  larger  portion  of  the  Clatsop  county  poultry 
industry  is  located. 
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Soils  of  the  subarea  are  composed  of  the  Willamette,  Salkum, 
and  Melbourne  series.  These  soils  are  not  considered  as  natively- 
fertile  as  the  bottom  lands  of  the  community. 

There  are  many  self-sustaining  poultry  farms  in  the  subarea, 
and  it  is  for  this  reason  that  it  is  classified  as  needing  only 
minor  agricultural  adjustments.     Also  located  in  the  subarea  are 
some  part-time  farms   operated  by  logg-ers,   fishermen,   and  people 
employed  in  other  industries. 

2»     Problems  and  Recommendations 

a.  Soil  Fertility 

The  soils  in  this  area  are  naturally  not  too  fertile, 
and  any  use  of  them  has  to  be  accompanied  by  practices  for 
improving,    or  at  least  maintaining,   the  soil  fertility  if 
farming  can  be  successfully  continued.     All  f arias  should 
include  some  type  of  livestock  enterprise^  ?dth  careful 
conservation  and  use  of  farm  manure,  tcgetlier  with  the  use 
of  phosphate  and  lime. 

b.  Pasture  Improvement 

Improve rai^nt  of  pasture,   particularly  on  the  larger  farms 
in  the  subarea,  is  needed.     The  seeding  of  pasture  to  mix- 
tures that  are  currently  recommended  by  the  Extension 
Service  tliat  liave  been  found  to  be  adapted  to  the  upland 
soils  of  tlie  county  is  recommended. 

c.  Size  of  Farm  Unit 

1/Eth  the  exception  of  the  commercial  poultry  farms  and 
some  dairy  imits,   the  remaining  farms  in  this  subarea  are 
on  a  part-time  basis.     At  the  present  tine,  when  it  is  pos- 
sible for  the  operators  of  these  small  units  to  earn  part 
of  their  living  by  employn^nt  in  the  lumber  or  fishing 
industries,   the  size  of  unit  does  not  offer  a  problem. 
Hov;ever,   in  the  future  if  part-time  employment  decreases 
as  it  is  expected  to  do,   particularly  in  the  logging  industry, 
these  part-tims  units  "will  present  a  problem. 

It  may  be  necessary  to  enlarge  small-size  units  by 
consolidating  tv/o  or  more  farms,   or  by  clearing-  adjoining 
land  in  order  to  have  a  unit  of  sufficient  size  to  support 
a  family.     It  is  felt  that  the  problem  :vill  become  more  acute 
if  tlie  present  occupants  move  away  to  find  employment  and 
new  residents  take   over  the  farms.     If  full-time  agricul-^ 
tural  units  otlier  than  poultry  are  to  be  maintained,  it  will 
be  necessary  to  include  in  all  cases  a  livestock  enterprise 
in  order  to  maintain  and  build  soil  fertility. 

The  minimum  size  of  unit  which  is  recommended  for  soils 
of  the  type  found  in  the  subarea  is  not  less  than  20  acres 
and  2,000  birds  for  a  full-time  poultry  unit;  a  minimum  of 
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60  cultivated  acres  for  a  dairy  unit,   and  from  80  to  100 
cultivated  acres  with  1,280  acres  of  range  land  f&r  a  beef 
cattle  or  sheep  unit. 

d.     Land  Clearing 

Because  of  the  number  of  part-time  units  in  the  subarea 
it  is  expected  that  there  -will  be  a  tendency  in  the  future 
to  enlarge  these  units  by  clearing  of  additional  acreages. 
There  is  some  land  in  the   comnunity  which  is  not  considered 
to  be  suitable  for  farming  because  the  cost  of  clearing 
would  equal  or  exceed  the  value  of  the  land.     Soils  of  the 
Willamette  and  Salkum  series  are,  in  general,   considered  to 
be  suitable  for  farming,   and  these  soils  should  be  cleared 
ratter  than  unadapted  types.     Landowners  are  advised  to  con- 
sult soil  maps  available  at  the  county  agent's  office  before 
attempting  to  clear  additional  acreages. 

d.     Irrigation 

The  development  of  irrigation  in  tlie  subarea  is  con- 
sidered to  be  desirable  v/here  supplies  of  water  are  avail- 
able.    Ttere  is  sone  possibility  of  gravity  irrigation  along 
some  of   the  streams  of  the  area.     Sprinlcler  systems  are 
recommended  for  fields  that  would  require  extensive  land 
preparation  for  other  methods  of  iridgation.     In  all  cases 
irrigation  v/ould  be  on  an  individual  basis. 

II.     Agricultural  Areas  Needing  Ivla.ior  Adjustments 

A.     Subarea  3   (Colored  single-hatch  yellow) 

1.  Description 

This  subarea  consists  of  sane  of  the  Columbia  river  bottom 
tide  lands,  which  adjoin  the  hill  lands,   and  Svensen  island, 
which  is  entirely  tideland.     The  subarea  consists  of  scattered 
tracts  located  tliroughout  the  community,   and  includes  2,9^5  acres, 

2.  Problems  and  Recommendations 
a.     Drainage 

About  735  acres  adjoining  the  hill  land  need  additional 
drainage  in  the  form  of  intercepting  drains  to  return  water 
that  coiiBS  from  the  hills  into  the  main  drainage  clmnnels. 

In  the  case  of  Svensen  island  and  the  area  i mediately 
adjoining  the  foothills  near  Svensen,   there  is  need  of  dike 
rebuilding  to  protect  tliese  lands  from  occasional  overflow 
from  the  Columbia  river.     The  present  dikes  are  not  adequate 
to  protect  the  land  during  high  flood  stages. 


28 


arl 


^«o. 


^TRioor- 


Where  drainage  is  an  individual  problem,  assistance 
from  the  Extension  Service  in  surveying  drainage  systems 
is  available, 

b#     Land  Clearing 

There  are  some  lands  in  the   s^abarea  that  are  suitable 
for  cultivation  when  cleared.     Cleailng  by  using  heavy- 
machinery,    such  as  bulldozers,  is  recommended,   since  this 
method  is  more  economical  and  can  be  done  much  faster. 

Nehalem  Valley  Community 

This  community  comprises  practically  the  entire  Nehalem  valley 
watershed  which  lies  in  Clatsop  county.     It  is  located  in  the  southeast 
corner  of  the  county. 

I.     Agricultural  Area  Needing  Minor  Adjustment 

A.     Subarea  2   (Colored  yellow) 

1*     Description 

This  subarea  is   composed  of  the  river  bottom  lands  located 
along  the  Nehalem  river  and  its  tributaries.     The  soil  types 
are  principally  Jev/ell  and  Chehalis.     At  the  present  time  there 
are  approximately  2,920  acres  in  cultivation  in  the  subarea, 
with  an  estimated  total  acreage  of  3,920. 

Farms  vary  in  size  from  100  acres  or  more  of  cultivated 
land  down  to  10  or  1$  acres  of  cultivated  land  per  farm.     The 
principal  agricultural  enterprise  is  dairying,  with  a  small 
amount  of  other  livestock  production.     The  principa;|.  crops 
grown  are  perennial  hay  and  pasture,   although  in  the  past,   grain 
for  hay  has  been  grown.     Grass  seed  production  has  been  intro- 
duced on  some  farms. 

2.     Problems  and  Recommendations 

a.  Soil  Fertility 

The  maintenance  of  soil  fertility  is  an  important 
problem  in  this  community  as  well  as  in  other  farming  areas 
in  tte   county.     Soil  fertility  should  be  improved  and  main- 
tained by  rotation  of  crops  and  by  the  additiqi  of  manure 
and  commercial  fertilizer  and  other  practices  as  recommended 
for  the   other  cultivated  areas. 

b.  Irrigation 

Greater  use  of  irrigation  on  the  farms  of  the  subarea 
is  recommended.     Such  development  will  enlarge  the  smaller 
units  to  mere  nearly  an  economic  size  and  will  make  the 
larger  units  more  efficient. 
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The  sprinkler  system  of  irrigation  vfill  have  a  wider 
adaptation  on  farms  in  the  subarea  than  any  other  method 
because  of  the  cost  of  land  preparation  for  the  other  methods. 
Ho^rever,  in  a  few  instances  it  may  be  possible  to  develop 
gravity  systems. 

c.  Increase  in  lavestock 

An  increase  in  sheep  and  beef  cattle  numbers  on  the 
farms  of  the  subarea  is  recommended  in  order  that  adjoining 
lands,   ii^ich  are  being  developed  for  grazing,   can  be 
utilized.     The  use  of  the  range  lands  in  Subarea  3-A  by 
operators  of  the  smaller  farms  in  this  subarea  "will  make 
these  farms  more  profitabls,  as  they  can  be  used  to  produce 
■winter  feed  in  connection  with  a  livestock  enterprise. 

d.  Land  Clearing 

The  dealing  of  tte  better  portions  of  the  river 
bottom,  land  v/hich  are  not  nov;  in  use  is  re  commanded,   as  the 
practice  will  enlarge  the  size  of  present  units  that  are 
nov/  too  small  or  will    add  additional  farms. 

Heavy  equipment  for  clearing,   as  recommended  for  other 
areas  in  the  county,   should  be  used  in  this  subarea  also. 

e.  Pasture  Improvement 

There  is  need  for  improvement  of  pastures  on  many  farms.. 
Pasture  mixtures  currently  recomniended  by  the  Extension 
Service  for  both  bottom  land  and  upland  should  be  used. 

II.     Agricultural  Areas  Needing  Ife.ior  Adjustments 

A.     Subarea  3   (Colored  single-hatch  yellov;) 

1.  Description 

There  are  approximately  1,810  acres  of  land  scattered 
throughout  the  Kehalem  valley  that  are  considered  to  be  suitable 
fcr  faming  if  cleared.     Soils  in  these  areas  are  composed  mostly 
of  Jewell  and  Chehalis  series,  which  are  some  of  the  best  in 
the  county. 

2.  Problems  and  Recommendations 
a«     Land  Clearing 

The  major  adjustment  needed  in  this  subarea  is  land 
clearing.      The  use  of  bulldozers  and  other  heavy  equipment 
is  recommoided.     7/hen  cleared,   these  areas  should  be  added 
to  existing  farms  in  order  to  increase  the  size  of  uneconomic 
size  farm  units. 
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B.  Subarea  L,   (Stippled  yellow) 

1.  Description 

There  are  approximately  118,780  acres  in  this  subarea, 
which  is  entirely  located  in  the  Nehalem  river  watershed. 
It  is  composed  of  rough  land,  most  of  which  has  either  been 
cut-over  or  burned-over,   although  there  are  a  few  tracts  of 
timber  in  the  subarea.     Parts  of  the  area  have  been  logged  as 
long  as  50  years  ago,   and  have  been  burned  intermittently  since 
that  time. 

Cover  of  the   subarea  consists  mainly  of  stumps,   logs  in 
varying  numbers,   annual  weeds,   some  native  legumes,  brush,   and 
some  young  coniferous  trees  on  limited  areas. 

A  large  portion  of  the   subarea  is  owned  by  Clatsop  county, 
as  a  result  of  foreclosure  for  taxes,   or  due  to  tlie  fact  that 
timber  companies  deeded  land  to  the  county  in  order  to  eliminate 
foreclosure  expenses.     The  remainder  is  ov/ned  by  private  indi- 
viduals or  corporations  in  blocks  of  1,000  acres  or  more. 

2,  Problems   and  Recommendations 

The  major  problem  of  this   subarea  is  that  of  developmsnt  of 
grazing,   and  it  is  for  tliis  reason  that  it  has  been  classified 
as  in  need  of  major  adjustment.     It  is  felt  that  the  major  por- 
tion of  the  subarea  is  suited  for  grazing  development  and  that 
greater  returns  can  be  obtained  from  this  use  than  from    any 
other.     Approximately  16,000  acres  have  already  been  acquired 
by  five  livestock  operators  who  have  seeded  3, 600  acres  to 
adapted  varieties  of  grass  up  to  the  present  time. 

It  is  recommended  that  this  entire  subarea  be  classified 
as  grazing  land  under  Title  107^   Chapter  4,   O.C.L.A.     Perennial 
grasses  and  clovers  tlmt  have  been  found  by  the  Experiment 
Station  to  be  adapted  to  the  area  should  be  seeded  follcaving 
burning,   or  by  other  methods  that  have  proved  to  be  successful. 
It  is  felt  that  the  program  of  the  State  Forestry  Department  for 
controlled  burning  of  lands  to  prepare  them  for  seeding  to  grass 
should  be  carried  out  wliere  adapted  in  Clatsop  county  in  coopera- 
tion Vidth  the  county  court  and  local  operators. 

Particular  care  should  be  taken  by  the  operators  to  use 
grass  seed  which  is  free  from  weeds,   and  for  this  reason  it  is 
recommended  that  tests  of  seeds  to  be  used  should  be  made.     In 
managing  the  grazing  lands  the  recommendations  of  the  Extension 
Service  based  on  results  of  experiments  and  the  experiences  of 
livestock  operators  should  be  followed. 

V/here  the  income  is  to  be  entirely  from  the   operation  of 
range  livestock,   two  sections  of  land  are  considered  to  be  the 
minimum  sized  unit.     All  units  should  be  assured  of  dependable 
winter  feed  supply  from  farm  units  in  the  Nehalem  valley  or 
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nearby  surplus  feed  areas.     Preference  should  be  given  by  the 
county  in  disposing  of  county-ov^med  land  in  ths  subarea  to 
operators  in  the  Nehalem  valley. 

All  land  which   supports  a  stand  of  tiniber  should  be  pro- 
tected until  ready  for  Imrvest.     After  the  logging  of  these 
lands,  it  is  recommended  that  they  be  developed  into  grazing 
units. 

To  support  the  recommendation,  for  the  developnsnt  of  graz- 
ing in  tliis  subarea,   the  possible  income  per  animal  unit  tliat 
may  be  expected  from  logged-off  lands  when  they  are  properly 
seeded  and  utilized  for  grazing  is  shown  in  the  following  tablet 

Income,  per  Animal  Unit  1/ 

Coos  and  .Curry  Counties.   1939   

Item  Average.   ^0  Ranches 

Ranch  receipts  i^30,55 

Ranch  expenses  11.94 

Ranch  income  IS., 61 

Interest  on  investment   (5^)  8>33 

Operator  and  family  labor  income  10.26 

■ • '  -    I ,,.,...    ,.        ■  ,              ■  , 

The  income  per  animal  unit  shown  in  the  abo-^/e  table  was 
secured  from  a  survey  of  4-0  ranches  in  Coos  and  Curry  counties 
in  1939.     The  average  investment  on  these  ranches  surveyed  was 
$33  per  sheep  and  $16?  per  animal  unit.     Condi tLons  in  Clatsop 
county  are  considei^ed  to  be  similar  enough  to  those  existing  in 
Coos  and  Curry  counties  to  make  these  data  applicable. 

Seaside-Pacific  Community 

The  Seaside-Pacific  division  of  the  county  is  composed  of  tlie 
Warrenton,   Clatsop  Plains,   and  Necanicum  communities.     It  includes  the 
beach  resort  section  of  the  county.     Th6  agricultural  sections  are  located 
in  the  northern  part  of  the  community  along  the  coast  and  in  the  Necanicum 
i*iver  valley.     The  largest  portion  of  the  area  is  in  forest. 

I.     Agri. cultural  Areas  Needing  Mnor  Adjustments 

A.     Subarea  2   (Colored  yellow) 

1.     Description 

This  subarea  is  located  along  the  Coast  highway,   from  the^ 
southern  edge  of  Warrenton  to  approximately  the  north  city  limits 
of  Seaside.     It  consists  of  approximately  3,B30  acres. 


1/Station  Bulletin  381.  "Ranch  Organization  and  Range  Land  Use  in  Coos 
and  Curry  Counties,  Oregon."  Oregon  State  College  and  Bureau  of 
Agricultural  Economics  Cooperating.     December  194-0 
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Soil  types  are  principally  of  the  Hammond  and  ".'estport 
series.     The  black  sand  cover  from  which  the  area  gets  its  name 
varies  in  depth  from  3  or  4-  inches  to  about  20  inches.     There 
is  some  bulb  production  in  the  subarea  and  also  a  limited  amount 
of  vegetable  production.     Most  of  tlie  area,   however,   is  in 
native  sod  and  is  used  for  pasture. 

2.     Problems  and  Recommendations 

a*     Soil  Fertility 

Improvement  and  maintenance  of  soil  fertility  by  the 
use  of  available  barnyard  manure  and  of  nitrogen  and  phos- 
phorous fertilizers  is  recommended. 

b,  Ii^rigation 

There  is  need  for  development  of  irrigation  in  the 
subarea.     In  some  instances  irrigation  water  is  available 
from  lakes  or  streams,   and  in  other  cases  it  can  be  obtained 
from  ground  water  sources.     It  is  recommended  that  a  siu:'vey 
to  determine  the   ground  water  sources  be  conducted  in  the 
subarea.     The  sprinkler  method  of  irrigation  is  considered 
to  be  best  adapted  to  tlie  local  conditions. 

c.  Pasture  Improvement 

Pastures  in  the  subarea  are  in  general  need  of  improve- 
ment.    It  is  recommended  that  pasture  mixtures  suited  for 
uplands  be  seeded  after  proper  preparation  of  the  lands. 
Grass  varieties  including  English  ryegrass,   tall  fescue, 
orchard  grass,   subterranean  clover,   and  domestic  and  v/hite 
clover  are  the  best  adapted  varieties  knOT/n  at  the  present 
time.     On  the  shallow  soils,   the  addition  of  creeping  fescue 
to  the  mixture  is  recommended. 

II.     Agricultural  Areas  Needing  Ma.ior  Adjustments 

A.     Subarea  3-A  (Colored  single- tiatch  yellow) 

1.     Description 

This  subarea  is  located  along  the  Necanicum  river  in  the 
southwestern  part  of  the  county.     It  consists  of  approximately 
3,440  acres.     The  western  portion  of  the  area  is  made  up  of 
large  dairy  farms  where  some  vegetables  are  produced  for  the 
fresh  market.     Extending  further  up  the  river  the  farms  become 
progressively  smaller.     Vegetable  production  and  poultry  raising 
are  the  principal  enterprises  on  these  farms.     Many  of  the 
smaller  farms  are  part-tims  units,  v;-ith  tlie   ovmer  or  occupant 
finding  some  employment  in  mills  or  logging  camps. 

Soils  found  in  this  subarea  are  principally  of  the  Chehalis 
series. 
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2.     ProKLens  and  Recommendations 

a.  RLverbank  Erosion 

Tiie  major  iDroblem  of  the  subarea  is  that  of  riverbank  . 
erosion  along  the  Necanicum  river.     The  most  serious  erosion 
is  occurring  at  nine  locations  extending  about  ei^t  miles 
along  the  river  from  tidev/ater  to  tte   forks.     Damge  that 
is  being  done  consists  principally  of  undermining  banks, 
overflovdng,   and  cutting  of  new  channels*     In  some  instances, 
farmland  is  being  destroyed. 

A  soil  conservation  district  has  been  organized  in  this 
community,   principally  mth  the   objective  of  controlling  the 
streambank  erosion.     Formation  of  such  a  district  is  approved, 
and  it  is  recommended  that  the  activities  of  the  Soil 
Conservation  Service  and  other  agencies  involved  be  continued. 

b.  Land  Clearing 

There  is  a  large  acreage  in  this   subarea  that  is  con- 
sidered suitable  for  development  into  farmland.     The  land 
is  now  in  stumps  and  briish.     It  is  recommended  that  the 
areas  which  are  foimd  to  be  adapted  to  cultivation  be  cleared 
by  the  use  of  hea.-vy  equipment,    as  recommended  for  the  clear- 
ing of  other  subareas  in  the  county. 

The  land  cleared  may  be  added  to  present  farms  in  the 
area  to  increase  their  cultivated  acreage^   or  in  some 
instances  the  developnent  of  new  farms  may  be  possible, 

c.  Drainage 

There  is  a  need  for  drainage  in  some  parts  of  the 
subarea.     It  is  felt  that  by  clearing  out  log  jams  and 
debris  in  the  main  river  cliannel  drainage  vdll  be  improved. 
Opening  of  the  channel  in  Ifluddy  creek,   and  in  some  instances 
making  minor  changes  in  the   channel,  vdll  greatly  improve  the 
drainage  situation  in  this  vicinity.     In  both  instances  it 
is  recommended  tliat  the  Soil  Conservation  Service,   through 
the  activities  of  the  conservation  district,   take  action  on 
this  problem. 

d.  Size  of  Faim  Unit 

As  opportunities  for  employment  in  the  lumber  industry 
become  less,   it  will  be  necessary  to  enlarge  the  part-time 
units  to  farms  of  an  economic  size.     In  some  instances  it 
will  be  possible  to  add  to  the  size  of  the  farms  by  clear- 
ing additional  land,   and  in  other  cases  it  will  be  necessary 
to  consolidate  with  other  farms. 
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The  nanimum  size  of  farm  unit  that  is  recoimiEnded  for 
the  type  of  land  in  tliis  suharea  would  be  20  acres  of 
cleared  bottom  land.     Hov;e\'er,   for  most  operators  from 
25  to  30  acres  is  considered  a  more  desirable  size. 

B.  Subarea  3-3   (Colored  single-hatch  yellow) 

1.  Description 

Subarea  3-B  extends  from  the  southern  edge  of  Warrenton 
to  Neavfanna  and  consists  of  approximately  3,26o  acres.     The 
agriculture  of  the  subarea  is  linated  to  a  few  small  farming 
imits  v\rhich  at  the  present  time  are  producing  vegetables,   dairy 
products,   and  in  a  few  instances,   cranberries.     The  area  as  a 
whole  is  undeveloped.     The  subarea  consists  mostly  of  peat  soils 
that  are  adapted  to  the  production  of  cranberries. 

At  the  present  time  there  are  about  70  acres  of  cranberries 
being  grown  in  the  area.     IMle  much  of  the  subarea  is  suitable 
for  the  production  of  this  crop,   its  development  is  limited 
because  of  the  high  cost  of  the  preparation  of  the  land. 

2.  Problems  and  RecomiiBndations 

a.  Drainage 

For  the  production  of  all  crops,   except  cranberries, 
this  area  needs  drainage.     Any  project  should  provide  for 
controlled  drainage  in  order  to  protect  the  cranberry 
industry,  which  needs  water  in  winter  and  early  spring. 
It  is  recommended  by  the  committee  that  the  areas  north 
and  south  of  Cullaby  lake  be  drained,   and  at  the  same  time 
maintain  the     lake  level.     Opening  of  the  "little  Ditch" 
is  desirable  in  order  to  drain  another  portion  of  the  area. 

It  is  recommended  that  the  possibilities  of  joining 
tliis  area  with  the  Warrenton  soil  conservation  district  be 
investigated.     It  is  felt  that  if  this  would  be  possible, 
assistance  could  be  secured  vath  the  community-wide  drain- 
age problem. 

b.  Land  Clearing 

It  is  estimated  that  there  are  approximately  1800 
acres  in  the  subarea  that  would  be  adapted  for  farming  if 
cleared.     Methods  of  land  clearing  recomiiended  for  other 
subareas  would  apply  in  this  section. 

C.  Subarea  3-C   (Colored  single-hatch  yellovir) 
1.     Description  ( 

This  subarea  consists  of  5,960  acres,   practically  all  of 
which  is  located  vathin  the  city  of  'Jarrenton.     I/!uch  of  the 
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area  is  owned  by  the  county,  while  the  city  of  vfarrenton  has 
control  over  streets  not  yet  vacated. 

Soils  in  the  subarea  consist  of  Bayside  and  Brallier  series. 
2,     Problems  and  RecomiTBrdations 

a.  Development  of  Agricultural  Units 

A  large  share  of  this  subarea  is  not  being  used  for 
agricultural  purposes  at  the  present  tine.     One  of  the 
reasons  for  tliis  situation  is  the  involved  ownership.     It 
is  suggested  that  suitable  agricultural  units  be  blocked 
out  by  tlie  county  by  trading  their  lands  mth  private  w.Tiers 
and  Twith  the  city  of  Warrenton.     At  the  present  tine  develop- 
ment is  retarded  because  of  the  subdivision  and  platting 
of  the  subarea  in  past  years.     It  will  be  some  time  before 
the  county  can  repossess  much  of  this  area  and  make  arrange- 
ments with  the  city  of  Warrenton  to  vacate  streets,  which 
will  allow  agricultural  blocks  to  be  laid  out. 

The  size  of  farm  which  is  considered  as  a  minimum 
economic  unit  for  tiie  subarea  is  40  acres  of  cleared  land. 
Dair^dng  and  vegetable  production  are  recommended  as  the 
best  adapted  types  of  agriculture  for  this  section. 

b.  Land  Clearing 

There  is  a  problem  of  land  clearing  before  agricultural 
units  can  be  developed.     Methods  of  clearing  as  recommended 
for  otlier  subareas  vrould  be  adapted  to  this  locality  as  well. 

c.  Drainage 

There  is  need  for  drainage  on  some  of  the  lands  in  the 
subarea,  but  in  practically  all  instances  it  is  an  indi- 
vidual farm  problem.     It  is  recommended  tliat  assistance 
in  surveying  and  laying  out  drainage  systems  be  given  by 
the  Extension  Service  to  farmers  in  this   subarea  as  in  other 
areas  of  the  county  vfhere  this  assistance  is  needed. 

III.     Agricultural  Land  that  Should  Be  Retired  from  Agricultural  Use 

4-     Subarea  5   (Colored  blue) 

1.     Description 

This  subarea,   approximately  1,530  acres  in  size,   consists 
of  the  ocean  front  section  Imown  as  the  dune  or  blow  area.     It 
is  located  directly  adjoining  the  ocean  front  from  Gearheart 
north  to  Fort  Stevens. 
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2.     Problems  and  Recommendations 

Wind  erosion  has  been  a  serious  problem  in  this  area  for 
a  number  of  years,   and  as  a  result  damage  has  been  dor^  to 
adjoining  agricultural  areas.     The  Soil  Conservation  Service, 
working  in  connection  -with  a  CCC  camp,  has  v/orked  in  the  area 
for  five  years  on  a  program  of  stabLlizationi     Recently  a  soil 
conservation  district  has  been  organized  in  the  area  to  enable 
continuance  of  the  conservation  work. 

It  is  recommended  that  neither  grazing  nor  cultivation 
be  permitted  in  the  subarea  so  that  it  may  be  permanently 
stabilized.     Formation  of  a  soil  conservation  district  is 
approved,  and  it  is  recommended  that  activities  of  agencies 
involved  in  the  conservation  program  of  the  subarea  be  continued 
until  the  wind  erosion  problem  is  solved. 
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BUSINESSLIKE  MANAGEKSNT  OF  FEIIKRAL  LANDS  ^^^  ^     '952 

w       ^        ..     .   \,       .,,     .  ,  ,,     ,.  UNIVERSITY  OF  CAUFORNIA 

Mr.  President,  Mr,  Chaiiroan  and  Members  of  the  Association;  BERKELEY 

I  am  happy  indeed  to  have  the  opportunity  of  meeting  with  you  this  morning. 
It  is  customary  for  a  speaker  to  express  his  pleasure  at  talking  vdth  a  group,  but 
in  this  instance  I  have  several  reasons  to  be  particularly  gratified  at  this 
opportunity.     I  have  a  very  high  opinion  of  your  association  and  its  accomplish- 
ments.    As  you  perhaps  know,   I  am  not  a  specialist  in  matters  relating  to  the  oil 
and  gas  industry  but  I  am  glad  to  have  any  opportunity  to  become  better  informed 
about  this  vital  American  industry. 

In  the  Bureau  of  Land.  Management  we  are  veiy  proud  of  the  good  relationships 
vhich  we  enjoy  with  all  groups  using  the  public  lands.    We  do  not  wish  to  accept 
the  present  relationships  as  perfect,  but  on  the  other  hanc!.  we  constantly  strive  to 
achieve  even  better  working  relationships  with  the  various  industry  groups.    We 
make  extensive  use  of  advisoiy  boalrds,   such  as  our  grazing  advisoiy  boards,  our 
forest  advisory  boardSf   conservation  advisoiy  boards  and  the  like.    We  also  seek 
the  advice  and  counsel  of  various  industry  groups  such  as  yours.    We  try  to 
encourage  industry  of  all  kinds  and  all  individuals  to  make  the  fullest  possible 
use  of  the  public  lands.    As  a  matter  of  principle,  v/e  believe  that  it  is  possible 
to  protect  the  public  interest  fully  and  the  interests  of  the  Government  as  a 
landowner,  ^lile  at  the  same  time  co-operating  fully  v/ith  industry  in  order  to 
facilitate  its  use  of  the  public  lands # 

The  Federal  lands  under  our  jurisdiction  are  extensive  in  area,  valuable  for 
many  purposes,  and  greatly  in  demand.     They  produce  many  essential  products  .each 
year  ant^,  their  possibilities  for  increased  production  are  almost  unlimited.    Anong 


).•.;.• 


the  uses  of  these  lands  one  of  the  most  important  is  the  production  of  oil  and  gas^ 
This  activity  is  particularly  important  in  terns  of  the  revenue  it  produces. 

As  you  know,   the  Bureau  of  Land  Manaj^ement  is  one  of  the  few  federal  agencies 
whicli  produces  more  revenue  than  it  receives  in  appropriations  and  much  of  this 
money  flov;s  f ran  oil  and  g^s  leases.     The  revenues  from  the  Mineral  Leasing  Act 
are  produced  in  part  hy  our  activities  and  in  part  TDy  the  Consei^ation  Division  of 
the  G-eological  Survey^     Including  all  royalties  and  x^entals  from  oil  and  gas  leases 
on  the  public  land  and  all  other  revenues  on  such  lands,   the  total  receipts  have 
increased  rou^ily  $10  million  annually  in  19U2  ani  19^3t  ^P  to  almost  $50  million 
in  fisci^l  1951.     HEM  receipts  iiave  run  roughly  six  times  the  amount  of  our  appro^ 
priation.     By  far  the  greater  part,   rou^ly  three-fourths  in  factj  of  these 
receipts  have  come  from  the  Mineral  Leasing  Acte    Most  of  these  latter  receipts 
have  come  from  oil  and  gas  leasing  and  of  these  most  has  come  from  the  producing 
leases »    However,  at  the  present  time  the  rentals  on  nonproducing  oil  and  gas 
leases  ai«  at  least  one-fifth  of  the  total  receipts  from  oil  and  gas  and  in  thecy- 
selves  are  almost  as  large  as  the  entire  appropriation  for  the  Bureau  of  Land 
Management, 

It  is  evident  from  the  foregoing  statistics  that  my  earlier  statement  to  the 
effect  that  puhlic  lands  are  valuable  and  in  demand  is  no  exaggeration^     As  you 
can  see,    the  oil  and  gas  industry  is  one  of  the  most  active  elements  in  that 
large  demand  for  public  land  and  you  have  the  distinction  of  being  the  most 
revenue-producing  part  of  that  demand^ 

Let  us  look,   however,  at  the  whole  picture  of  the  public  lands.    We  administer 
approximately  18U  million  acres  of  public  land  in  the  continental  United  States, 
most  of  v/hidi  is  loca.ted  in  the  11  Western  States.     In  addition,   there  are 


approximately  55  million  acres  of  land,   the  title  to  the  surface  of  which  has 
..passed  to  private  owners  and  for  v/hich  the  mineral  ri^ts  have  iDeen  retained  "ty 
'"the  Federal  Government.     We  administer  these  lands  also*     In  addition,  we 

administer  the  mineral  activitiesi  particularly  mineral  les,sing  on  sane  176  millioi 
ll  acres  of  other  Federal  land,   the  surface  of  which  is  administered  iDy  other  Federal 

agencies.     This  includes  soil  conservation,  forest  service,  acquired  lands,  land 

utilization  and  some  in  reclamation  and  wildlife  projects.     There  are  over  33» 000 

If 

■^  livestock  operators  who  have  grazing  permits,  licenses  or  leases  for  land  under 

I  our  jurisdiction.     Such  lands  provide  an  iinportant  and  often  critical  part  of  the 

I 

|,  forage  needed  for  a  su'bstantial  part  of  the  total  western  livestod:  industry.  We 
f  sell  roughly  500  million  feet  of  canmercial  tim"ber  annually  v/hich  this  year  will 

i 

f  bring  in  rou^ily  $10  million  in  income.     The  present  capacity  of  the  grazing  lands 
*  is  fully  used,   "but  we  "believe  that  this  capacity  could  "be  increased  "by  about  30 

per  cent  over  a  period  of  years  through  reseeding,  waterspreading  and  other 
f  improvements.     Only  about  one-half  of  the  sustained  yield  capacity  of  the  forest 

lands  is  used  at  present  due  almost  entirely  to  a  lade  of  adequate  appropriations 

I  for  this  activity.     Since  this  activity  returns  roughly  $U, income  for  every 

t. 

\  dollar  spent  it  is  good  business,   as  well  as  good  forestry  to  step  the  annual  cut 

up  to  the  sustained  yield  capacity.     Concurrence  in  this  viev;  is  gradually  being 

achieved  with  the  Bureau  of  the  Budget  and  Congress  and  we  are  hopeful  that  in  the 

:  future  forested  lands  can  contribute  their  majcimum  share  to  the  economic  v;ell- 

being  of  the  West*     A  substantial  proportion  cf  the  game  animals  of  the  West  graze 

t  some  season  of  the  year  on  public  lands.     These  lands  are  in  heavy  demand  for 

recreation,  for  sites  for  living  and  for  business,  for  ri^ts  of  v/ay  and  in 

innumerable  other  v/ays. 


I  sm  sure  that  70a  are  most  interested  and  most  infomed  about  mineral  leasing 
activitioG  on  the  public  land.     Qhe  niira"ber  of  applications  und.er  the  Mineral  Leas- 
ing Act,  most  of  which  ai'e  oil  and  gas  leases,   averaged  roughly  5,000  annually 
durin^^  the  v;ar  and  the  immediate  postwar  years.     Since  the  war  the  number  of 
applications  filed  annaal.ly  lias  increased  steadily  and  for  the  present  year  will 
exceed  20,000,     As  materials  and  labor  liave  become  more  available,  as  well  as 
interest  in  oil  possibilities  shifting  into  new  areas,   the  deraaM  for  oil  and  g^s 
leases  on  the  public  lajids  has  increased  materiallyo 

This  is  dramatically  illustrated  V  the  great  rush  of  filing  of  oil  aiid  ^a^j 
lease  offer  applications  for  both  public  lands  and  acquired  lands  in  the  V/illiston 
Basin,  v/hich  was  opened  up  by  last  year*  s  discovery  in  North  Ifejiota,  and  v/hich  may 
prove  to  be  one  of  the  largest  producing  oil  fields  in  the  Nation,     The  number  of 
leases  in  effect  has  gone  up  ste^-adily  from  slightly  over  3»000  in  19^2  to  over 
^1,000  on  last  June  30»     "Ihe  number  of  sudi  leases  in  effect  will  almost  certainly 
continue  to  rise  since  there  seems  to  be  no  slacking  off  but  rather  an  increasing 
demand  for  oil  and  gas  leases  on  the  Federal  lands.     As  of  last  June  30  over  32 
million  acres  were  under  oil  and  gas  lease.     Approximately  one**third  of  all  federal 
lands  in  the  State  of  Wyoming  are  now  leased  for  oil  and  ^s.     The  large  number  of 
leases  in  effect  involves  considerably  work  on  our  partf  particularly  for  account^ 
ing,  for  assignments,  and.  the  like.     This  is  in  addition  to  the  large  amount  of 
work  connected  with  new  leases  each  year, 

I  have  noted  the  other  uses  of  these  public  lands,  for  in  our  administration 
of  these  we  must  strive  to  a,ttain  the  maximum  use  of  the  land  for  all  purposes*^,. 
This  is  the  multiple-use  idea  wiiich  has  been  so  widely  discussed.     The  same  tract 
of  land  can  often  be  used  for  more  than  one  purpose  at  the  same  time.     It  can  pro- 
vide grazing  for  domestic  livestock,  while  at  the  same  time  serving  as  a  home  for 


vdldlife,  providing  adequate  watershed  control,  aiid  providin^^  some  recreational 
values  at  the  same  time,    Frequently  trees  growing  on  the  lana.  can  "be  harvested 
without  interference  with  other  uses*     Oil  and  gas  and  other  minerals  can  "be 
extracted  from  the  land  without  serious  interference  with  surface  uses.     These 
various  uses  of  the  same  tract  of  land  often  do  not  conflict  or  often  can  "be 
adjusted  so  as  not  to  conflict  seriously  with  each  other. 

An  excellent  example  of  this  type  of  multiple-use  and  one  vMch  does  great 
credit  to  the  oil  and  gas  industry  is  to  be  found  in  this  region,    A  few  years  ago 
we  found  that  seismographic  and  otlier  exploratory  crev/s  for  the  oil  and  gas 
industry  were  conducting  their  surveys  over  the  public  lands  in  such  a  manner  as 
to  create  some  interference  with  the  livestoclc  Indus tr^^'-  and  some  hazaid.  of 
increased  erosion.     We  felt  that  these  operations  were  not  incompatible  with  suiv. 
face  uses  of  the  land  if  they  were  properly  carried  out*     Ihrough  discussion  vnth 
your  association,   it  was  possible  to  work  out  a  constructive  solution  to  this 
problem,     I  know  there  are  men  present  here  today  who  were  directly  concerned  with 
this  problem. 

The  oil  and  gas  industry  as  represented  by  your  association  developed  a  code 
of  ethics  for  operation  on  the  public  lands.     The  industry  recognized  its  responsi- 
bility to  respect  the  ri^ts  of  other  users  of  the  public  lands  and!,  to  prevent  or 
minimize  damage  to  those  lands.     The  industry  agreed  to  police  itself  in  order  to 
obviate  the  necessity  of  restrictions  and  control  imposed  by  the  Federal  Goveri>* 
ment.     This  worked  excellently  from  19^1-8,  when  it  was  adopted,  for  about  three 
years,   and  complaints  concerning  improper  seismograph  operations  so  far  as  surface 
uses  were  concerned  were  at  a  minimum.     The  two  or  three  complaints  which  were 
received  during  that  period  were  turned  over  to  the  proper  body  of  your  ovg^Jii&tixn 


aM  were  effectively  and  satisfactorily  disposed  of.  I^ast  fall,  however,  possibly 
as  a  result  of  increased  seismograph  activity  and  the  entering  into  the  area  of 
new  crews  vdio  may  not  have  been  entirely  familiar  with  the  Code  of  Ethics,  a 
series  of  carnplaints  were  received  by  our  district  office  with  reference  to  damage 
to  surface  or  improvements*  Upon  notification,  your  association  took  prompt  steps 
to  call  a  meeting  in  Casper,  Wyoming  in  February  to  consider  this  matter  and 
another  meeting  in  Worland  in  March,  As  a  result  of  these  meetings  aM  the 
further  steps  which  it  was  indicated  would  be  taken  to  prevent  damage,  I  have 
every  reason  to  believe  tliat  the  Code  of  Ethics  will  continue  to  wik  as  satisfao* 
torily  in  the  future  as  it  has  heretofore.  The  panel  exhibit  of  photographs  which 
is  on  display  here,  siaowing  some  surface  damage  as  a  result  of  seismograph  work, 
as  well  as  certain  aspects  of  range  improvement  work  which  the  Bureau  performs, 
may  be  of  interest  to  you.  On  the  \vhole,  the  industry  has  shown  a  real  responsi- 
bility for  the  rights  of  others* 

I  thiiik  you  will  be  interested  to  know  that  the  oil  and  gas  industry  and  the 
livestock  industry  have  evolved  a  similar  arrangement  in  the  Southwest,  The 
arrangement  in  that  area  has  drawn  directly  upon  your  experience  in  this  and 
adjoining  States,  \feen  we  encountered  a  similar  problem  in  the  Southwest  our  men. 
in  this  region  told  our  men  in  the  Southwest  of  the  experience  here  and  the  foimiv* 
lation  of  the  Code  of  Ethics,  As  a  result,  a  group  representing  both  industries, 
as  well  as  our  agency  and  other  Federal  agencies  was  established,  particularly  for 
the  San  Juan  Basin,  This  group  has  also  prepared  a  code  of  ethics  patterned  at 
least  somevjhat  after  yours.  They  have  gone  perhaps  one  step  further  than  you  did 
in  the  preparation  of  an  attractive  and  very  well  written  pamphlet  called  "Code  of 
Ethics"  to  establish  better  relations  between  ranchers  or  ranch  owners  and  the  oil 


and  gas  companies  operating  in  the  San  Juan  Basin,     If  you  have  not  seen  this  little 
oook  I  think  you  vdll  "be  interested  in  it.     It  seems  to  me  that  in  this  Code  of 
Ethics  we  have  a  specific  and  constructive  instance  of  two  industries  and  a  Federal 
■agency  working  together  constructively  to  solve  a  common  problem. 

It  may  well  be  that  v/e  will  have  to  promulgate  some  regulations  to  require 
oil  explorers  not  members  of  your  association  to  adhere  to  the  provisions  of  the 
Code  of  Ethics  vMch  you  volunts.rily  adopted, 

There  are  some  matters  of  direct  interest  to  you  Waidb.  1  would  like  to  mei>* 
tion  briefly.     As  3rou  know,   roughly  four  years  ago  we  decentralized  most  of  our  oil 
and  gas  leasing  work  to  our  district  land,  offices  here  in  the  West,     In  ray  jud^ent 
the  results  have  been  hi£^ly  satisfactory.     In  spite  of  the  greatly  increased 
number  of  oil  and.  jp-s  applications,   and  in  spite  of  the  fact  that  our  staff  on 
I    this  woii:  is  actually  less  than  it  was  four  years  ago,  the  backlog  of  pending  . 
applications  has  been  verj^  greatly  reduced  and  the  woiic  brou^t  nearly  current. 

One  factor  which  has  helped  in  speeding  up  woik  has  been  the  development  of. 
[    the  present  offer  to  lease  and  lease  fonn  with  which  I  know  you  are  all  familiar. 
©le  use  of  this  fonn  has  greatly  reduced  our  routine  clerical  work  and  enabled  us 
to  get  out  more  leases  with  the  same  staffs    Perhaps  more  important,   this  form  has 
materially  reduced  the  deliberate  cross^f iling  and  deliberate  filing  of  conflict** 
ing  applications^     Our  Billings  Land  Office  has  unfortunately  fallen  somev/hat 
behind  in  the  last  year  due  to  the  flood  of  applications  resulting  from  the  dis« 
coveries  in  the  Williston  Basin,     The  issuance  of  leases  for  the  acquired  lands  is 
seriously  in  arrears  and  unfortunately  not  getting  better. 

With  these  two  exceptions,  however,   the  woik  of  the  Bureau  of  Land  Management 
on  oil  and  ^s  leasing  is  essentially  current.     Our  Wyoming,  Colorado,  Utah, 


Nevada,  California  and  Arizona  offices  are  eacii  essentially  current  in  their  woiic, 
AlthoU(^  no  oil  has  yet  been  discovered  in  Nevada  we  have  had  many  hundreds  of 
applications  in  that  State  with  several  rather  sbaip  runs»  In  spite  of  the 
increase  in  business,  that  office  has  remained  essentially  current  throu^out. 
The  Wyoming  office  managed  several  months  ago  to  get  current  in  spite  of  its  very 
heavy  workload  and  continues  essentially  current.  The  Colorado  and  Utah  offices 
have  managed  to  get  essentially  current.  Naturally,  we  are  pleased  at  these  situa^» 
tions  "but  by  no  means  satisfied  until  all  of  the  work  of  the  Bureau  is  completely 
current. 

The  Department  has  under  consideration  at  the  present  time  several  proposads 
for  simplif jdng  the  procedure  in  oil  and  gas  leasing  of  acquired  lands ^  It  is 
proposed  to  develop  a  f oim  roughly  similar  to  that  used  for  public  domain  and  to  . 
decentralize  this  work  to  the  district  land  offices  as  far  as  possible.  I  am  con- 
vinced that  substantial  economies  can  be  made  in  this  activity  so  that  we  can  turn 
out  a  great  deal  more  woik  with  the  present  staff. 

In  closing,  I  should  like  to  raise  one  matter  and  I  do  so  rather  hesitantly. 
As  I  said  at  the  beginning  and  as  you  fully  realize,  I  am  not  a  specialist  in  oil 
and  ga,s  activities,.  As  a  result,  X  may  seriously  misunderstand  some  of  the  facts 
which  I  have,  but  I  am  going  to  raise  to  you  a  question  which  concerns  me  considr* 
erably,  I  cannot  help  but  wonder  if  there  is  not  too  much  speculation  in  oil  and 
gas  leasing  on  the  public  lands  and  not  enou^  actual  development.  The  fact  that 
we  issue  roughly  20,000  leases  a  year  and  that  we  now  have  nearly  50,000  leases  in 
effect,  while  at  the  same  time  the  number  of  tracts  tested  by  drilling  on  them  or 
within  a  reasonable  distance,  probably  is  less  than  1,000  annually,  and  the  further 
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fact  that  there  are  not  over  2,500  prcdacing  oil  and  ^s  leases  on  the  piiblic 
lands  I  seem  to  me  to  "be  significant. 

Perhaps  these  are  noimal  ratios  for  your  industry,  "but  to  me  they  appear  to 
raise  the  question  of  speculation  as  contrasted  with  development.  Moreover,  there 
are  some  extremely  speculative  practices  followed,  at  least  l^y  some  individuals  in 
the  leasing  of  public  lands  for  oil  and  gas,  Por  instance,  at  least  one  operator 
has  taken  to  filing  leases  in  his  own  name  of  which  he  then  relinquishes  a  Uo^icre 
tract  at  a,  time,  with  the  filing  of  an  application  "by  him  "but  in  someone  else^s 
name  for  each  relinquished  Uo~acre  tract  as  soon  as  the  relinquishment  is  noted  on 
the  records.  We  understand  that  he  collects  $300  from  each  applicant  for  each  ^0« 
acre  tract  of  the  most  completely  unproven  and  unlikelj^  types  of  Federal  land  for 
oil  snC.   gas  development.  Other  cigents  have  advertised  extensively  in  eastern  news« 
papers,  urging  readers  to  apply  through  than  for  leases  on  Uo-acre  tracts.  The 
agents'  fee  in  this  case  is  $100*  V/e  have  had  an  instance  recently  in  which  a  land 
agent  obtained  signed  applications  from  a  number  of  clients  which  were  then  filled 
out  at  n  later  date  to  take  aD.vantage  of  whatever  interest  had  been  shovm  by 
actual  oil  developments.  In  this  case  we  ruled  that  applications  of  this  type 
were  invalid  since  the  applicant's  signature  warrants  that  he  subscribes  to  all  of 
the  infomation  required  in  the  application.  The  use  of  dummy  names  for  filing  is 
suspected  of  wide  occurrence,  although  it  cannot  be  proven,  I  could  go  on  with 
other  illustrations  of  sudi  speculative  practices  but  I  suspect  that  many  of  you 
are  far  better  informed  on  this  point  than  I  am,  I  realize  that  this  type  of 
filings  may  be  carried  on  by  a  group  whose  activities  might  be  more  thorou^ily 
described  as  •mail  order  promotion'^,  having  little  relationship  to  the  legitimate 
oil  and  ga-s  industry. 


Everyone  recognizes  that  the  development  of  previously  unproven  territoiy 
for  oil  and  gas  production  is  a  speculative  undertaking*  As  a  matter  of  fact,  all 
private  "business  is  speculative  at  least  to  a  degree.  There  is  nothing  wrong  or 
undesirable  about  speculation^  What  I  am  concerned  v/ith  is  the  typec  of  speculaticn 
\\iiich  is  more  anxious  to  exploit  other  people  than  it  is  to  try  to  develop 
resources*  Perhaps  I  am  overly  concerned  vdth  this  matter,  as  I  stated  earlier. 
Certainly  any  steps  which  mi^t  "be  taken  to  reduce  or  inhibit  the  person  who 
speculates  in  another  person's  gullibility  must  be  devised  to  avoid  hindering  and 
hampering  the  legitimate  oil  and  gas  industry  v^ich  necessarily  speculates  as.  to 
v^ether  or  not  there  is  oil  and  gas  in  paying  quantities  in  a  particular  area. 
This  is  a  problem  which  I  would  like  to  see  your  association  consider  and  give  us 
your  best  views,  I  am  of  the  belief  that  we  will  be  forced  to  take  some  positive 
steps  to  reduce  or  control  these  unproductive  types  of  speculation, 

I  have  enjoyed  talking  with  you  today  and  look  forward  to  continued  support 
from  your  organization  in  achieving  our  mutual  objective  of  legitimate  development 
of  oil  and  gas  on  the  public  domain, 

XXX 
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AN  OTO°ALL  APPRAISAL  AND  OUTLOOK  FOR  PUBLIC  UND 
RESOURCES  IN  THE  WEST 

By:  Jfei-ionl^lawson^  Director 
Bureau  of  lind  Management 

The  history  of  the  public  lands  of  the  United  States  is  to  a  large  ex- 
tent the  history  of  the  United  States  itself ^  and  is,  to  this  writer,  fascinat- 
ing«  Economic,  political^  sociological^  technological^  and  other  aspects  of 
public  land  history  each  have  their  absorbing  stories© 

The  scope  of  this  statement  is  limited  to  the  11  Western  States^ 
iriiere  most  of  the  Federally<=owned  land  lies  today©  It  is  largely  directed  to 
the  economic  aspects  of  these  lands ^  with  only  minor  attention  to  the 
administrative  problems  of  BLM|  and  it  is  concerned  chiefly  with  the  lands 
under  the  jurisdiction  of  BLM—an  area  that  was  once  called  "the  unreserved 
and  unappropriated  public  domain" o 

WESTERN  ECONOMY 

Growth  is  the  dominant  keynote 

of  the  economy  of  the  West  and  of  the  United  States* 
An  expanding  output  and  an  enlarging  market  have 
provided  the  opportunity  for  private  business  ex- 
pansion, have  put  an  ever- increasing  strain  on  our 
natural  resources,  and  have  come  to  mold  the  out- 
look and  attitude  of  our  people » 

No  one  econom5.c  measure  perfectly  describes  economic  growth  in  all  its 
aspects*,  Total  population  is  perhaps  the  best  all-round  measure,  since  people 
are  producers,  consumers,  political  forces,  and  otheimse  enter  into  the  whole 
ecoribmy  and  social  structure*.  Total  population  does  not  include  per  capita 
growth,  but  it  is  a  good  starting  place© 

Population  increase  has  been  large  and  sustained 

in  both  the  United  States  and  the  West© 
(See  Figure  1^  and  Table  1)©  It  has  ranged  from 
7%   to  26^  in  a  single  decade  for  the  Nation; 
from  n%   to  7Q%   for  the  West©  In  only  1  out  of 
8  decades  has  Western  growth  been  less  than 
double  National  growth,  and  it  has  averaged  over 
2 J  times  as  great©  Both  areas  had  more  rapid  in- 
crease in  the  19U0's  than  in  the  1930' s,  and  the 
West's  was  greater  than  for  the  two  preceding 
decades  as  well© 


Migration  has  largely  built  the  Westo 

Over  two-thirds  of  all  persons  livjjig  in  California 
were  born  elsewhere;  relatively  few  native-bom 
Calif omians  live  in  other  States  •  Other  western 
States  have  had  large  growth  by  migration,  but  not 
as  much  as  California <,  Migration  was  formerly 
mostly  young  adults,  with  a  sprinkling  of  retired 
oldsters;  now  it  is  more  nearly  average  in  age 
distributiono  Migration  has  brought  large 
material  wealth  to  the  West,  as  well  as  a  large 
trained  productive  labor  force;  it  has  brought 
its  headaches^  too© 

Population  growth  varies  among  Western  States o 

Although  population  has  increased  markedly  in  all 
western  States  since  I87O,  or  even  since  1900^ 
and  although  it  has  increased  some  in  every  State 
in  almost  every  decade,  the  growth  pattern  varies 
greatly o  (See  Figure  2)o  Particularly  noteworthy 
is  California,  whose  share  of  western  population 
has  risen  from  one=- third  in  1900=1910,  to  over 
half  todayo  (See  Table  2).  Some  other  States  hit 
nearly  a  plateau  after  1910  or  1920;  almost  all 
had  accelerated  growth  in  the  19li05so 

Population  will  surely  increase  in  the  future 

in  both  the  Wfest  and  the  Nationc,  but  nobody  knows 
how  fast  or  how  mucho  Most  usual  guess  for  UoSo 
is  190  million  by  1975|  continuation  of  lh% 
growth  rate  of  19140  »s  would  mean  about  210  million 
by  1975  (compared  with  152  million  in  19^0  )o  One 
reasonably  authoritative  guess  is  over  33  million 
for  the  West  by  1975;  continuation  of  its  Ul% 
growth  rate  for  the  19110"  s  would  mean  about  ^6 
million  by  1975  (compared  with  I9J  million  in 
1950)0  On  the  basis  of  the  past  fo  years 
experience,  California  will  continue  to  grow 
faster  than  other  States 5,  and  to  be  an  increasingly 
larger  share  of  Wiestem  total* 

Further  population  increase  will  bring  opportunities  and 
problemsT  — —        _ 

More  people  will  demand  more  natural,  resources. 
The  burden  is  likely  to  fall  heavj.ly  on  public 
lands o 
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Table  1. 

Percentage  Population  Increase  by  Decades, 

United  States  and  11  Western  States ^ 

1870  to  1950 


Decade 


Percentage  population  increase  in 

7      11  Western  States 


g  United  States 


I87a-1880 
1880-1890 
1890-'190C 


26 
25 
20 


78 
75 
32 


1900«-1910 
1910'"1920 
1920--1930 


21 
15 
16 


67 

30 
34 


1930-1940 
1940-1950 


Average  J, 
8  decades 


7 
U 


IB 


17 
41 


47 
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Table  2. 

Percentage  Western  population  was  of  National  population, 
and  percentage  California's  population  was  of  total 
population  in  11  Western  States, 
by  decades,  1870  to  1950 


Date       i 

!  Western  population , 

as  percentage  of 
!  National  population 

?  California  population 

•  as  percentage  of  pop- 

•  ulation  in  11  Western 
:  States 

• 

8 

0 

» 
o 

0 

1870       i 

1880       J 
1890       i 

!          2 

!             4 

i        5 

i         57 

:         49 

39 

S 

0 

a 

• 

1900       1 

1910 

1920 

1        5 
i                    7 
s         8 

1         36 
8         35 
J         38 

# 

a 

a 

1930       ' 

1940 
1950 

t        10 
11 

t                  13 

J         48 
:         50 
!         54 

s 

Average 

!         7 

:         45 

HISTORI  OF  PUBLIC  UwDS  IN  GROWTH  OF  WEST 

Public  lands  were  especially  important  in  the  economic  development 
of  the  Westo     A  brD.ef  revD.ew  of  Western  histoiy^  wj.th  emphasis  on  the  role 
played  by  public  lands,   should  provide  an  interesting  background  to  a  considera- 
tion  of  present  day  problems o 


Furs 


especially  beaver^  brought  the  first  big  ex- 
ploration and  exploitation  of  the  11  Western 
States o  The  first  half  of  the  19th  Century  was 
the  heyday  of  beaver  trapping ^  both  absolutely 
and  relatively  to  other  activities  o  This  took 
place  entirely  on  land  not  privately-ownedc,  but 
that  belonged  to  the  United  States  or  other 
countries* 


Gold 


was  the  next  major  force  for  mJ.gration  to  the 
WiBst^  beginning  with  the  California  Gold  Rush  of 
l81i9o  It  and  the  other  precious  metals  pushed 
exploration  to  every  remote  part  within  a  few 
years ^  and  prov3.ded  much  of  the  impetus  for 
economi-c,  transportation^,  and  political  develop- 
ment of  the  Western  States  «>  Gold  production  in 
California  reached  a  peak  of  over  $80^000^000  in 
1852 J  from  this  peak  the  value  of  production 
declined  rapidly  in  CalifornD-a.^  and  for  the  West 
as  a  whole  the  value  of  gold  produced  did  not  ex- 
ceed the  early  California  peak  until  1937° 
(See  Figures  3,  k^  $s   6)o  In  the  meantime^  by 
1890,  other  metal  production  was  at  a  higher 
value  than  for  gold 5  and  has  long  since  left 
gold  far  behind o  By  the  end  of  World  War  I^  the 
value  of  petroleum  production  rose  rapidly^  and 
petroleum  has  been  the  most  important  single 
mineral^  as  to  value,  since  that  time©  Since 
both  the  volume  of  mineral  production  and  the 
price  of  minerals  vary  greatly  from  year  to  year^ 
the  value  of  mineral  production  fluctuates  widely* 
This  is  true  for  the  West  as  a  whole ^  and  even 
more  apparent  in  each  of  the  Western  States  o  Of 
the  total  mineral  production  of  all  kinds  in  the 
United  States  in  19^0^  almost  exactly  half  came 
from  the  29  public  land  States ^  and  nearly  one« 
third  from  the  11  Western  States*  (See  Table  3)» 
Data  do  not  exist  to  show  the  percentage  of  the 
mineral  production  in  the  piiblic  land  states 
obtained  from  land  orj^inally  taken  into  private 
ownership  under  the  minj.ng  laws*  As  a  guess^ 


probably  well  under  half  of  all  annual  mineral 
production  in  the  public  land  States  comes  from 
land  oriiginally  secured  to  private  ownership 
by  operation  of  the  mining  lawso 

Transcontinental  Transportation 

helped  build  the  West^  and  Western  growth  in- 
creased the  need  for  better  transportation » 
Public  lands  have  been  a  vital  factor  in  the 
development  of  transcontinental  transportation* 
Furs  and  gold  rushes  led  to  a  full  e^q^loration 
of  the  Vest,  but  solid  development  depended  on 
transportation.  Land  grants  were  the  deciding 
factor  which  led  to  transcontinental  railroad 
constructiono  Substantial  acreages  of  public 
land  were  given  the  railroads©   (See  Figure  7).o 
Important  concessions  were  given  the  Government 
in  re  turn  e  Later^  with  the  coming  of  the  auto- 
mobile and  truck,  good  paved  highways  became 
highly  important o  They  have  been  built  through 
the  West  in  large  part  by  Federal  grants<=in»aid|, 
which  in  turn  were  based  in  part  upon  the 
acreage  of  Federal  land  per  State*  In  more 
recent  years ^  air  fields  and  landing  strips  have 
frequently  been  built  upon  Federal  land© 

Grazing 

of  domestic  livestock  on  public  land  was  early 
a  major  activity  in  the  Westo  Throughout 
Amer3.can  history  there  had  been  a  frontier  graz- 
ing industry,  held  to  a  narrow  fringe  because 
of  hostility  of  Indians o  After  the  Civil  W^r, 
there  began  major  dr3.ves  of  cattle  from  Texas 
northward,  to  shipping  points  along  the  new 
transcontinental  railroado  Cattle  drives  were 
gradually  replaced  by  cattle  raising o  By  18 90^ 
nearly  all  the  West  suitable  for  grazing  was 
used  for  that  purpose*  At  first,  this  was  almost 
entirely  on  public  land*  As  time  went  on^ 
ranches  were  forced  to  acquire  and  develop  hay 
lands,  to  provide  W3.nter  feed,  and  also  to 
acquire  grazing  lands  to  protect  themselves 
against  other  livestock  men  and  against  the 
homesteader.  At  one  period,  livestock  shipped 
to  Eastern  markets  was  a  major  means  whereby 
the  West  obtajjied  cash  to  buy  industrial  goods 
from  the  East*  Although  the  area  of  public  land 
open  to  grazing  has  shrunk  over  the  decades ^ 
public  grazing  is  still  a  v3.tal  and  integral 
part  of  a  livestock  industry  which  has  grown 
and  developed  greatly*  Most  of  its  products 
now  find  a  market  in  the  West* 
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Table  3* 

VALOE  OF  MINBflAL  PRODUCTION  IN  THE  UNITED  STATES 
In  Millions  of  Dollars 

1950 


Region 

:                          Value  of  Minerals  Produced 

1                     •                       o 

5  Oil  and  .   coal    s  Other  Non-  i 
s   ^^as    .          .  MfttAllic  - 

I                         0 

• 

'  Metallic  j      Total 

• 

11  Western  StatesV 

2/  ■ 

18  Other  Public  Land  States 

19  Non-Public  Land  StatesS./  j 

Total    ] 

'i   $1,896   :    $598   s    $738   J 
'i     1,215   i     93   '            337   i 
\    2,681   :   2,198   J     748  '. 

e 

''.        $549  t             $3,781 
692  s      2,337 
110  :       5,737 

!  $5,792   ;  $2,889   .'   $1,823   [ 

$1,351  o     $U,855 

1/  Arizona,  California,  Colorado,  Idaho,  Montana,  Nevada,  New  Mexico,  Oregon,  Utah, 

""  Washington,  Wyoming 

2/  Alabama,  Arkansas,  Florida,  Illinois,  Indiana,  Iowa,  Kansas,  Louisiana,  Michigan, 

"  Minnesota,  Mississippi,  Missouri,  Nebraska,  North  Dakota,  Ohio,  Oklahoma,  South 


Dakota,  Wisconsin 


2/  Connecticut,  Delaware,  Georgia,  Kentuclsy,  Maine,  Maiyland,  Massachusetts,  New 
Han^shire,  New  Jersey,  New  York,  North  Carolina,  Pennsylvania,  Rhode  Island, 
South  Carolina,  Tennessee,  Texas,  Vermont,  Virginia,  West  Virginia 


S<niAe:  Records  of  the  Bureau  of  Mines 
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Farming 


began  in  the  West  as  soon  as  people  arrived  there— 
they  had  to  farm^  to  eato  In  the  Southwest  and  in 
California 5  it  long  antedated  other  activities • 
Siraple5  and  for  subsistence  only^  at  firsts  it  has 
gradually  developed.  Irrigation  by  various  forms 
of  private  and  Government  effort  has  added  large 
areas  of  cropland o  Wheat  and  other  crops  have  ex- 
panded through  dry-farm3.ng  methods.  Development 
of  markets  through  better  transportation  to  the 
East  and  through  growing  population  in  the  West 
has  prov5.ded  an  outlet  for  an  increased  volume 
of  product! on o  Acreage  in  crop  expanded  more  or 
less  steadily  until  roughly  1920 |  more  slowly 
since*  Output  has  risen  steadily  and  at  least 
as  rapidly  as  population  has  increased*  This 
has  been  accomplished  pr3.marily  by  intensifica-= 
tion-- -more  valuable  types  of  production  from  the 
same  areas,  (See  Figure  8),  Fruits  and 
vegetables  have  expanded  more  than^  or  even  re- 
placed, beans  and  grain j  dairy  cows  have 
expanded  more  than^  or  even  replaced^  beef » 
(Table  U)«»  Somewhat  more  labor ^  much  more 
machinery,  and  much  more  fertilizer  and  other 
production  materials  have  been  applied  to  the 
same  or  slightly  expanding  crop  areas,  to  pro° 
duce  greatly  increased  volume  and  value  of  out° 
puto  Nearly  all  the  agriculture  has  developed 
on  lands  once  publicly-owned^  although  agriculture 
mostly  did  not  begin  until  the  individual  at 
least  began  the  first  steps  of  transferring  the 
lands  to  private  owner shj-p.  The  public  land  laws 
have  been  especially  important  to  agriculture  in 
the  Westo 


Lumbering 


for  local  use  was  an  early  activity  in  the  West, 
Soon  the  areas  accessible  to  tidewater  began  to 
be  developed  for  the  Eastern  and  export  markets. 
With  the  construction  of  railroads,  transcontinental 
and  local,  additional  areas  were  opened  up.  The 
trend  of  total  lumber  output  was  upward  in  the 
United  States  until  1909^  and  in  the  West  until 
the  present,  (See  Figure  9)o  Per  capita  produc- 
tion of  lumber  reached  a  peak  in  the  United  States 
about  1909>  in  the  West  about  192 9 o  In  addition 
to  lumber,  pulpwood  and  plywood  production  has 
increased  greatly,  nationally  and  in  the  West, 
in  recent  years.  Until  recently,  the  prevailing 
practice  was  "Cut  out  and  get  out",  so  that 
local  areas  boomed  and  died.  In  addition  to  a 


shift  toward  better  fores1;;ry,the  industry  has 
shifted  toward  manufacture  of  more  nearly  f5.n5shed 
products,  and  more  diversified  products,  in  the 
Westo  While  H  is  inrpossible  that  total  wood  fiber 
output  can  e^q^and  as  rapidly  as  population  grows., 
more  intensive  manufacture  and  utilization  nay  keep 
lumbering  employment  at  a  relatively  constant 
fraction  of  total  employment  in  the  Westo  All 
lumbering  has  been  on  lands  once  or  yet  publicly- 
ownedj  most  of  the  cut  thus  far  has  been  on  lands 
once  publicly^owned  but  privately-owned  at  the 
time  cuto  There  has  been  eiiiensive  timber  cutting 
in  trespass  on  public  lands^  though  perhaps  less 
so  than  in  either  Lake  States  or  the  South o  At 
present,  nearly  hO%   of  all  commercial  timber  in 
the  United  States  is  Federally-ownedj  in  the  West, 
nearly  60^o  (Table  5)»  However,  only  ll)b  of  the 
total  volume  of  timber  cut  Nati-onally^  and  only 
Y!%   of  the  timber  cut  in  the  West,  come  from 
Federal  land^ 

Diversified  industry 

has  come  to  the  West  more  recently  than  the  fore° 
gojjig  economic  activities o  Some  industry  is 
necessary  to  serve  consumers  locally,  and  this 
began  as  the  West  was  settled,  and  has  expanded 
since o  Some  mi-nimum  processing  is  often  necessary 
near  the  source  of  raw  mater3.als,  and  the  West 
has  had  iiiato  However,  as  in  the  case  of  forest 
products,  the  amount  and  nature  of  local  processing 
of  the  same  volume  of  raw  materials  has  increased 
greatly  in  recent  years o  "Footloose"  industries 
are  those  whose  location  is  dictated  neither  by 
local  consumers  or  local  raw  materj-als,  but  may  be 
anywhere o  Expansion  of  such  industrj.es  has  been 
particularly  great  in  the  West  in  the  past  three 
decades o  While  some  of  their  materials  may  have 
come  from  land  now  or  previously  publicly-owned, 
the  greatest  signifixance  of  such  industries,  as 
far  as  the  present  purpose  is  concerned,  is  that 
they  have  helped  build  a  greater  total  economy^ 
and  total  population  in  the  West  and,  hence, 
indirectly,  demand  for  the  public  lands  o 

Irrigation,  hydroelectric  power,  and  new  metal  industries 

have  increased  together  in  the  past  two  decades, 
as  a  result  of  large  scale  river  development 
programs o  Irrigation  works  can  no  longer  be 
simple  and  inexpensive,  but'rrtust  include  major 
damso  These  in  turn  can  provide  flood  control 
and  other  benefits,  as  well  as  large  quantities 
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FIG.  7 


FEDERAL  LAND  GRANTS  FOR  RAILROADS 


imCREAGE  GRANTED 

The  shaded  areas  are  in  proportion  to  the 
acreage  received  by  the  railroads.    They 
do  not  show  the  exact  location  of  the  granted  lands 
which  in  general' formed  a  checkerboard  pattern 


FIG.  8 

ELEVEN     WESTERN    STATES:    POPULATION,  EQUIVALENT 
IRRIGATED  ACREAGE,   AND  DEFLATED  GASH    FARM 
INCOME  PER   ACRE,    1940-1944  AND  ESTIMATED 
TRENDS   TO   I960 

(ratio  chart) 
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1920 


1930 


1940 
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*  Million  persons,  10  million  acres,  and  $10  cash  income  per  acre. 
■if*  Equivalent   capacity  to  produce   livestock  feed,  of  grazing  land,  dry  land  cropland,  and  irrigated  kxid.    For  1945- 
1960,  assumes  10  year  development  period  fa  authorized   projects,  followed  by  a  10  year  development  period  for 
nonouthorized   projects. 
^M^  In  1926  dollars,  per  acre   of   irrigated   land    equivalent. 

Reprinted   from   Longterm  Outlook   for  Western  Agriculture,  by  Morion  Clowson  and   W«ndtll  Colhoun,  Bureou  of  Agriculturol 
Economics    ond  Bureau   of    Reclamation,   1946. 
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Table  4* 

Average  annual  deflated  cash  fann  Income,  I9IO-H,,  and 
1939-^3,  in  the  11  Western  States,  by  source  of 

income 


i Commodity  Group 


Average  annual  deflated  : 
cash  farm  income  (millions 
dollars,  at  1926  price  g 
level) 


I9I0-.U 


1939-^3! 


Percentage  ? 
increase  g 
191C>-U  tog 
1939-43 


sPmits  and  nuts 

«Vege tables 

s Other  crops 

•Meat  animals 

sOther  livestock 

t 

s  Total 


170.2 
71.2 
310.2 
319.3 
173.3 

104A.2 


423.5 
264.5 
533.0 
512 ,7 
516.5 

2250.2 


149 

271 

72 

61 

198 

115 


Reprinted  from  Longterm  Outlook  for  Western  Agriculture,  by  Marion  Clawrson 
and  Wendell  Calhoun.     Bureau  of  Agricultural  Economics  and  Bureau  of 
Reclamation,  1946. 


FIG.  9 
LUMBER  PRODUCTION   IN   SELECTED   YEARS, 
UNITED  STATES  AND  WEST,  1889  TO  1949 
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of  hydroelectric  power »  However ^  Grand 
Coulee^  Bonneville,  Shasta,  and  nfiny  other  major 
dams  have  been  built  since  192 8 ^  and  others  are 
under  wayo  Total  output  of  electric  energy :> 
and  especially  of  hydroelectric  energy,  has 
increased  much  faster  than  population  has  in- 
creased »  Aluminum  and  magnesium  production 
began  immediately  prior  to  "World  War  II,  and 
expanded  greatly  during  its'*  At  the  same  timeo 
iron  and  steel  product j. on  rose  sharply  in  the 
Westo  To  some  extent q  the  necessary  raw 
materials  came  from  land  now  or  once  publicly^ 
ownedo  There  are  major  problems  of  watershed 
management  on  the  areas  behind  these  big  damso 
Silt  must  be  kept  out  of  the  reservoirs,  if 
they  are  to  remain  productive  permanently,. 
At  the  same  time,  the  economic  development 
stimulated  by  these  dams  has  added  indirectly 
to  the  total  demand  for  public  lando 

Recreation  and  sightseeing 

have  always  been  major  activities  in  the  West, 
from  the  earliest  explorer  to  the  present  day 
touristo  Total  number  of  visits  to  national 
parks  and  natiional  forests  have  multiplied  by 
leaps  and  bounds  in  the  last  three  decades «, 
(See  Figure  10 )o  It  has  been  estimated  that 
one- fourth  to  one-third  of  all  persons  in  the 
United  States  visit  some  Federal ly-owned  land 
or  water  area  each  yearo  While  not  all  of  this 
is  in  the  West,  tourists  are  big  business  for 
much  of  the  Westo  Most  of  this  activj  ty  is  on 
land  once  part  of  the  public  domain  and  yet 
Federally-ownedo  There  has  always  been  some 
recreation  interest  in  the  public  domain,  and 
this  has  increased  greatly  in  recent  years o 

Popular  attitudes  toward  public  land 

have  changed  greatly  over  the  decades  o  Once, 
almost  everyone  assumed  and  wished  that  all 
Federal  land  would  be  transferred  to  private 
ownership o  First  the  national  parks  and  then 
the  national  forests  were  established  as 
permanent  Federal  land  management  areas o  (See 
Figure  11 )o  Some  lands  unwisely  transferred 
to  private  ownership  have  been  bought  back  by 
the  Federal  Government  <,  (See  Figure  12  )o  With 
the  passage  of  the  Taylor  Act  in  193k$   the 
last  large  area  of  Federal  land  was  brou^t  under 
constructive  management o  (See  Figure  13 )•  The 
preponderant  sentiment  of  the  Nation  today  is 
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for  permanent  retention  in  Federal  ownership  of 
most  land  now  Federally-owned^  although  there  are 
naturally  some  divergent  views  on  the  subjecto 
The  era  of  wholesale  disposal  of  Federal  land 
has  passed;  the  era  of  management  and  development 
is  here.  Selective  disposal  of  some  tracts  that 
cannot  be  managed  efficiently  by  a  Federal 
agency,  and  of  others  that  will  have  a  higher  use 
and  value  in  private  than  in  public  ownership ^ 
is  desirable.  Lands  remaining  in  Federal  owner^ 
ship  must  be  improved  and  developed  as  far  as 
economically  feasible 5  they  have  been^  are,  and 
will  continue  to  be^  fully  used  by  private 
persons  and  groups* 

PRESENT  SIGNIFICANCE  OF  PUBLIC  UNDS  IN  THE  WEST 

Public  lands  are  inyortant 

in  the  economy  of  the  West  and  of  the  Nation©  Re- 
sources from  public  lands  are  harvested  by 
private  enterprise,  and  the  public  lands  are 
fully  used  by  private  individual  So  In  fact^  under 
the  multiple -purpose  management  of  most  Federal 
areas,  there  is  more  use  of  these  lands  for  more 
purposes  than  is  probable  under  private  ownership* 
Public  lands  do  not  stand  apart  from  the  rest  of 
the  Western  economyi  they  are  an  integral  part  of 
it*  The  following  sections  will  show  how  live= 
stock  and  game  grazed  most  of  the  year  on  other 
land  find  their  feed  at  one  season  on  public 
land;  how  forest  and  mineral  products  from  public 
land  add  to  the  supply  from  private  land^  etc* 
Since  the  public  lands  are  significant  to  the 
Western  economy,  they  are  also  important  to  the 
National  economy,  since  the  ^st  is  closely 
integrated  with  the  rest  of  the  Nation* 

Game  animals 

and  other  wj.ldlife  live  on  or  f jjid  their  feed 
from  public  lands,  either  throughout  the  year 
or  at  certain  seasons »  In  many  localities^ 
game  animals  wi-nter  on  public  lands  and  inter° 
mingled  lands  of  other  ownerships*  The  amount 
of  winter  feed  available  often  limits  total 
numbers  of  game  animals*  Land  now  used  for  farm 
and  ranch  crop  production  was  once  winter  game 
range,  and  its  use  for  these  purposes  has  re° 
duced  the  available  winter  game  grazing*  Game 
animals  have  increased  greatly  in  numbers  in 
recent  decades;  in  many  localities,  there  is 
more  game  than  the  available  feed  will  support. 
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Table  5. 

Voluine  of  connnercial  standing  timber  and  volume  cut,  1950, 
United  States  and  U  Western  States, 
in  total  and  for  Federal  land 


(Billion  board  feet) 

t          1 

t                        '. 

iCoTTimercial  standing  timber  s 

% 
Timber  Cut        • 

sArea        s 

I                             i   Federally-  : 
;       Total  s    Owned   s 

Total  \ 

\   From  Federally-: 
\       owned  land   ; 

gUnited  States- 
•11  Western  \ 
s    States   J 

8 

\                 1600  s     622    g 
f            J          % 
i       '         1042  :     594    : 

»                      •                   • 

•                   • 

42  i 
22  - 

\              4.8     g 
^              3.7      g 

20690 


100 


NUMBER  OF  VISITS  TO  NATIONAL  FORESTS, 

PARKS,  AND  MONUMENTS 

1924  to  1951 
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It  is  significant  that^  -^n  adr"*nistration  of 
grazing  djstricts^  allowances  of  forage  for 
game  are  made  before  any  allocation  of  grazing 
to  ranchers  is  given  for  domestic  livestock » 

Grazing  by  domestic  livestock 

is  carried  on  on  perhaps  175 06  million  acreS|, 
out  of  the  total  of  l86o5  million  acres  ad- 
ministered by  the  Bureau  of  Land  T^nagemento 
There  are  20^000  licensees  and  permittees  wi-th- 
in  grazing  districts,  and  12^000  grazing  leases 
in  effect  outside  of  districtso  Perhaps  as 
many  as  hQ%   of  all  livestock  producers  in  the 
.  West  J  who  use  range  land  of  any  ownership  in 
their  livestock  production  system,  use  public 
land  under  the  jurisdiction  of  the  Bureau  of 
Land  Jfenagemento  A  total  of  roughly  I6  million 
AUMs  is  obtained  from  these  lands  9  or  about  one^ 
third  of  the  annual  feed  requirement  for  the 
livestock  which  graze  upon  these  lands o  Perhaps 
12^  of  all  feed  required  for  all  Western  live- 
stock  produced  by  use  of  some  range,  of  any 
ownership,  comes  from  public  lands  administered 
by  the  Bureau  of  Land  Management <>  These 
figures  may  appear  small.  However,  as  someone 
has  pointed  out,  the  carburetor  of  an  automobile 
is  less  than  1^  of  its  total  weight  but  is 
indispensable  nevertheless <.  One  month's  spnlng 
grazing,  of  relatively  poor  quality,  is  only  a 
small  percentage  of  the  total  annual  field  require- 
ment, but  thi s  grazing  may  be  indispensable  in 
the  annual  operate onso  Public  ranges  are  mostly 
seasonal  in  usefulness^  in  practically  no 
instances  are  they  usable  alone ^  but  must  be 
combined  with  private  land  to  form  efficient 
livestock  producing  units*,  At  the  same  time, 
they  are  often  critical  to  livestock  operations. 
Since  Buch  a  large  percentage  of  certain  seasonal 
ranges  is  public  land,  the  amount  of  grazing  on  it 
may  often  be  the  limi  ting  factor  for  total  live- 
stock operations  in  a  locality o 

Mineral  production 

from  public  lands  is  not  now  large  but  this  may 
be  a  major  source  of  mineral  production  in  the 
future o  Public  lands  contribute  9^%   of  annual 
potash  production^  1%   of  phosphate,  ^%   of  oil  and 
gas^  as  well  as  small  amounts  of  other  leasable 
minerals o  No  data  are  available  on  metal  produc- 
tion from  public  lands,  but  the  amounts  are  surely 
small,  since  all  large  producers  are  patented  and 


hence  no  longer  public  lando  Public  lands  are 
particularly  important  as  a  possible  source  for 
future  mineral  production «  Our  rapidly  expanding 
industrDAl  economy  requires  more  and  more  minerals; 
new  sources  wj.ll  be  required o  Minerals  are 
exhaustible,  not  renewable^  resources;  once  taken 
out,  they  are  gone  permanently  from  that  location. 
Although  the  minerals  easily  found  on  public  land 
have  nearly  all  been  found  and  taken  to  pri-vate 
ownership,  great  possibilities  remain  for  findj.ng 
concealed  deposits-  New  techniques  of  exploration 
are  resulting  in  discoveries  of  previously 
unsuspected  deposits o  The  number  of  discoveries 
will  probably  be  small  in  the  future,  but 
discoveries  will  average  larger c;  and  require 
more  capital  and  more  technological  skill  to  ex'^ 
ploit,  than  in  the  paste 

Crop  production  possibilities 

on  the  public  lands  are  meager <,  Nearly  all  land 
capable  of  successful  continued  crop  production 
has  long  since  passed  to  private  ownership©  There 
are  a  few  desert  valleys  where  groundwater  supplies 
may  permit  irrigation;  new  irrigation  projects  may 
irrigate  a  little  public  land,  although  most  land 
in  such  projects  is  already  privately^owned;  and^ 
here  and  there,  an  occasional  homestead  can  be 
allowed o  Ifith  these  minor  exceptions,  there  are  no 
possibilities  for  crop  production  from  present 
public  lando  There  is  no  present  crop  production 
from  public  lando 

Forestry 

on  public  lands  is  important  now  and  likely  to  be- 
come more  so  in  the  future «  Of  all  potential  forest 
and  woodland  in  the  United  States  j,  33  l/3^  is  in 
Federal  ownership ^  and  7^  under  the  jurisdiction 
of  the  Bureau  of  Land  Management <,  Of  presently 
commercial  saw  timber,,  39^  of  the  total  volume^, 
and  1.6%   of  the  annual  cut  is  on  or  from  all 
Federal  lands;  for  lands  under  the  Bureau  of  Land 
Management,  $%   and  \Ax%s   respectively^  For  the 
West,  these  figures  are  very  much  higher^c  and  for 
some  localities,  the  Bureau  of  Land  Management 
or  other  Federal  timber  may  be  -tiie  dominant 
source  of  supply„  At  present,  commercml  timber 
is  being  cut  from  private  lands  faster  than  it 
is  being  replaced  by  young  stands  reaching 
commercial  size;  on  Federal  lands,  including 
those  under  the  Bureau  of  Land  Management,  annual 
cut  is  roughly  ^0%   of  sustained°yield  capacityo 
In  some  areas,  aljiiost  the  only  source  of  timber 
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available  to  the  mill  owner  "who  does  not  own 
his  own  tDjnber^  is  Federal  timber »  Timber  under 
the  Bureau  of  Land  Management  and  other  Federal 
agencies  is  a  vital  and  integral  part  of  the 
Western  forest  products  industry^  it  could  play 
an  even  more  important  role<,  given  adeqtiate 
appropriations^  to  permit  sale  of  full  sustained- 
yield  cut<,  Changing  technology  has  given  value 
to  previously  unused  species-"=ioeo  j,  white  fir 
for  box  shook^  lodgepole  pine  for  lumber  and 
pulpc,  etc  I  and  further  developments  in  the  future 
may  well  make  valuable  species  not  now  used=° 
pinion  pine  for  pulp^  etco 

Watershed  values 

on  public  lands  are  important  now  and  almost 
sure  to  become  more  so  in  the  future*,  As  streams 
become  more  fully  developed  on  a  multiple^use 
basis,  the  maxj.mum  yield  of  water  and  the 
m5.nimum  movement  of  silt  become  increasingly 
important o  Ifetershed  management  is  in  its 
infancy^  thus  far^  our  programs  have  mostly  been 
designed  to  prevent  undue  disturbance  to  native 
or  natural  conditions o  In  general j,  the  hD^h 
mountain  areas  of  the  West^  many  of  which  are 
in  National  forests ,  produce  most  of  the  runoff 
and  little  of  the  silt  that  gets  into  major 
streams  such  as  the  Colorado^  Rio  Grande^  and 
Mis sour io  The  land  at  lower  elevations ^  a 
large  part  of  which  is  5.n  grazing  districts ^ 
produces  muiBh  less  runoff  but  a  large  part  of 
the  total  siit  reaching  the  major  stream 
channel  o  On  several  Western  streams ^9  the  area 
which  produces  80^  of  the  runoff  produces  but 
20^  of  the  silt,  and^  conversely^  the  area  that 
produces  20^  of  the  runoff  provi.des  S0%   of  the 
silto  Mj-susec,  over^use^c,  and  uncontrolled  use 
have  aggravated  natural  hydrologic  and  erosion 
sit\iations|  planned  and  managed  use^  plus 
positive  rehabilitation  measures,  will  n^terially 
improve  the  present  situation*  Water  and  silt 
are  related  factors  but  of  opposite  value •  The 
real  problem  is  to  increase  usable  runoff ^  which 
may  mean  to  increase  total  runoff^  and  surely 
means  to  decrease  silt  movement.  Water  is  becoming 
increasingly  valuable  in  the  West. 

Recreation  and  general  public  use 

of  public  lands  5  s  now  important «  The  "wide  open 
spaces"  are  part  of  the  appeal  of  the  Westo  The 
heavy  demand  for  small  tracts  on  the  desert,  for 
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winter  vfitation  spots,  48  indicative  of  popular 
demand  for  public  land.  Though  the  lands  under 
Bureau  of  Land  Management  Jurisdiction  are 
mostly  not  the  choicest  for  recreation,  their 
existence  and  their  availability  gives  them 
value  o 

WHAT  OF  THE  FUTURE? 

Obviously,  no  one  knows  what  is  going  to  happen  in  the  future 5  but 
a  consideration  of  past  trends  and  present  situation  may  lead  to  some  reason<= 
able  estimates  of  factors  and  situations  likely  to  be  important©  As  far  as 
the  public  lands  are  concerned,  the  following  seem  most  important: 

Continued  rapid  growth  of  the  economy 

of  the  West  and  of  the  Nation  seems  probable, 
even  certain©  Population  wi.ll  increase^  and 
per  capita  output  and  consumption  riseo  The 
only  real  question  is,  how  much?  Any  estimate 
can  readily  be  challenged.  To  th5-S  writer,  the 
danger  is  tl'iat  we  wi.ll  underest3.mate  future 
growth  potent5.al— V3.rtually  every  past  study 
has  underestimated  what  has  actually  happened© 

Resultant  heavy  pressure  on  natural  resources 

is  a  corollary  of  the  anticipated  increase  in 
population  and  economic  activity*  All  types  of 
raw  materials  will  be  in  heavy  and  growing  demand© 
Well-known  resources  will  be  in  jjicreased  demand 
for  old  and  familiar  purposes  c,  and  probably  for 
new  purposes  as  well|  and  presently  unused 
resources  may  come  into  heavy  use©  High  demand 
and  developing  technology  will  tend  to  put 
pressure  more  or  less  equally  on  all  resources, 
through  substitutions©  This  heavy  demand  for 
natural  resources  will  affect  all  resources^ 
regardless  of  ownership© 

Special  pressure  on  public  land  resources 

seems  probable,  for  several  reasons.,  In  the 
first  place,  the  region  of  the  United  States-=° 
the  Wiest=-where  economic  growth  is  the  highest 
is  also  the  region  where  most  of  the  public 
lands  lie,  and  where  a  substantial  part  of  all 
natural  resources  are  on  public  lands©  Mere 
proximity  wdMI  make  for  heavier  demand  on 
resources  of  public  lands©  In  the  second  place, 
the  resources  of  the  public  lands  were  often 
not  in  demand  at  an  earlier  date-=the  reason 
the  lands  are  still  Federally-owned  is  that  no 
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one  wanted  them  under  the  terms  they  w  ere  then 
available  for„  While  the  demanu  for  and  price  of 
the  highest  grade  natural  resources  increase  as 
population  grows  and  the  economy  expands^ 
percentage°wj.se  the  greatest  effect  is  exerted 
on  the  resources  prevJ.ously  unused  and  unusable 
but  now  in  heavy  demand  and  economic  to  develop. 
Remote  and  thin  stands  of  timber,.,  sparse  and 
poorly  watered  grazing  areas,  and  low-grade  ore 
deposits  alike  become  usable  and  valuable  as 
demand  increases  beyond  the  capacity  of  the  better 
grades  of  resources*  The  pressure  on  all 
natural  resources  is  likely  to  fall  wj.th  special 
force  on  the  resources  of  the  public  lands. 

Demand  for  minerals  ■-  3-  ^^ 

from  public  lands  may  prove  to  be  especially 
important  o  The  United  States  is  gradually  be- 
coming less  self-sufficient  in  minerals^  and 
many  older  deposits  cannot  be  worked  indefinitely 
or  at  any  desDjred  volume  of  output  o  New 
deposits  of  many  minerals  are  urgently  needed  now, 
and  will  be  needed  even  more  urgently  in  future 
decades o  Some  analysts  believe  the  public  lands 
offer  the  greatest  possibilities  for  finding 
large  new  deposits  of  important  minerals.  Even 
if  such  deposits  exists  their  development  will 
require  extensive  and  expensive  exploration 
and  also  expensive  development  programs  after 
discovery.  There  are  large  areas  of  the  West 
covered  by  deep  fillo  under  which  may  lie  as 
rich  ore  deposits  as  those  found  on  the  surface. 
By  and  large^  the  remaining  public  lands  have 
not  been  as  thoroughly  explored  by  the  most 
modem  methods  as  have  most  pri vately«=owned 
lands. 

Revolutionary  technological  developments 

should  not  be  ruled  outo  Such  things  are 
obviously  impossible  to  predict  long  in  advance. 
At  present^  methods  for  artificially»induced 
precipitation  and  for  purification  of  sea  water 
are  possibilities  for  wi.despread  practical  use. 
Should  they  develop  to  this  extent ,  their 
practical  effects  on  public  lands  would  be  very 
great.  Underground  gasification  of  the 
extensive  coal  deposits  on  public  land  might 
produce  energy  so  cheaply  as  to  shift  the  whole 
industrial  picture o  These  particular  develop- 
ments nay  never  occxirj  others  may  or  may  not 
occur.  One  has  only  to  recall  the  whole  atomic 
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development  of  the  past  two  decades  to  realize 
that  no  one  can  predict  what  may  happen,  or 
what  the  iii55act  on  public  land  resources  may  be* 
Any  look  at  the  future  should  simply  include  a 
caution  about  wholly  new  and  revolutionary 
forces o 

BLM»S  M/IJOR  PROBLEMS  TO  MEET  ITS  GOALS 

Accurate  land  status  and  adequate  cadastral  surveys  are 
needed. 

To  do  a  competent  job  of  admD.nistering  public ly° 
owned  natural  resources^  the  agency  responsible 
should  know^  as  an  absolute  minimum^  what  lands 
it  is  responsible  foro  This  requires^  at  ths 
very  least,  accurate  land  status  records  and 
adequate  cadastral  surveys  to  mark  boundaries 
on  the  ground o  BLM  has  neither o  Our  records 
are  old,  physically  deteriorating ^  hopelessly 
inadequate  in  conception  for  modern  conditions ^ 
and  full  of  errors o  Much  land  has  never  been 
surveyed,  and  on  other  large  areas  the  old 
surveys  are  useless  or  worse  o  We  are  in  the 
position  of  a  merchant  without  the  slightest 
idea  of  the  merchandise  on  our  shelves  or  in 
our  stockroomo  Complete  revision  of  basic  land 
records,  starting  anew  from  original  sources  of 
data,  and  shaiply  accelerated  survey  and  resurvey 
programs  are  essential.  They  will  cost  money ^ 
but  in  the  end  save  moneyo 

Accurate  inventories  of  land  are  equally  essentials 

Once  our  records  will  show  accurately  what  land 
is  public,  and  our  surveys  permit  its  rapid  and 
positive  identification  on  the  ground^  then  our 
next  most  urgent  need  is  for  information  about 
each  tract  of  land»^its  soil^  vegetation,  slope, 
erosion,  highest  usefulness,  etco  Some  such 
information  is  available,  but  not  enough-- 
particularly,  not  over  large  areas  for  all  tracts 
of  public  land,  on  a  comparable  basis o  It  is 
impossible  to  state  how  much  land  should  be  dls^- 
posed  of  and  how  much  retained,  in  the  absence 
of  such  informationo  Management,  conservation, 
development,  and  rehabilitation  programs  for 
these  lands  need  such  informationo  In  the 
longrun,  it  would  be  cheaper  to  get  it  by  one 
comprehensive  examination  for  all  land,  than 
by  the  present  partial  and  limited  efforts o 
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A  modern  legal  structure 

for  the  public  lands  is  badly  needed,  A  confusing 
welter  of  laws  has  arisen  in  150  years.  Many 
specific  Acts^  applicable  to  limited  areas  or 
particular  situations^  and  often  undesirably 
detailed^  have  been  passed,  and  few  repealed* 
The  result  is  confusion  to  the  would-be  land 
user  and  to  the  administrator  alike.  A  simpler, 
fully  comprehensive  legal  structure  would  make 
it  easier  to  obtain  the  use  of  the  public  lands 
or  their  resources,  and  easi^er  and  cheaper  to 
administer  such  lands. 

Adequate  appropriations 

are  needed,  if  the  public  lands  are  to  make 
their  maximum  contribution  to  Western  and 
National  economy.  A  new  approach  should  be 
taken  to  appropriations  for  administration 
of  natural  resources.  Instead  of  focusing 
on  costs,  attention  should  be  centered  on 
results.  "What  are  these  lands  producjjig,  and 
can  they  produce  more  economically?  This  in^ 
volves  physical  production  from  the  land,  its 
usefulness  to  the  local  or  regional  economy^ 
the  price  charged  for  it,  the  use  ire-de  of  the 
receipts  so  obtained,  and  the  efficiency  with 
which  the  administration  is  carried  on.  On  all 
these  counts,  the  public  lands  can  and  should 
do  better  in  the  future  than  they  have  in  the 
past. 
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Value  of  Selected  Metals  and  Petroleum  in  11  Western  States 

1870  -  1950 

(In  Millions  of  Dollars) 


Year  | 

Gold   1 

Silver  * 

Lead  and  Zinc 

1   Copper 

:  Petroleum 
:  (Value  at  WeU) 

!    Total 

1870  5 

36.3  ' 

2.4  * 

.5 

8       .2 

J      39.4 

1871  ' 

34.1  5 

5.0  * 

1.0 

»       .8 

1      40.9 

1872  ' 

26.7  * 

7.7  * 

2.0   ' 

t      1.1 

i              37.5 

1873  * 

24.3  • 

7.5  * 

2.4 

«      1.2 

t              35.4 

1874  ' 

24.7  ' 

8.7  * 

2.9 

i               1.1 

«      37.4 

1875  • 

24.9  * 

7.7  * 

2.8  ' 

'      1.3 

e      36.7 

1876  • 

24.5  * 

9.9  * 

3.6   ' 

'             1.3 

B      39.3 

1877  * 

45.3  * 

35.0  * 

5.6 

•      1.4 

»      87.3 

1878  * 

49.5  * 

37.8  * 

4.7   ' 

^      1.5 

»      93.5 

1879  • 

37.5  • 

32.7  * 

5.4   ' 

i              1.1 

«      76.7 

1880  * 

35.7  • 

37.0  « 

7.2  ' 

^      1.2 

I               81.1 

1881  * 

31.1- 

37.5  * 

8.2   5 

'      3.0  ' 

J      79.8 

1882  * 

28.8  • 

39.6  * 

10.2   5 

'      6.5  ' 

E                  1 

8      85.1 

1883  • 

35.7  « 

37.2  * 

10»6   J 

'      9.7 

t              93.2 

1884  • 

26.6* 

40.2  * 

8.4   ' 

'     13.0  < 

K      88.2 

1885  * 

27.1  * 

a.9   * 

7.7   ' 

i              12.0  . 

t               88.7 

1886  • 

30.8  « 

38.5  * 

10.7   ' 

t      9.8  ' 

»      89.8 

1887  * 

30.3  * 

40.6  * 

11.1   ' 

'     15.2 

»      97.2 

1888  • 

28.2  * 

41.2  * 

11.4   ' 

i              24.0  '' 

I     104.8 

1889  * 

26.1* 

47.9  * 

10.2   ' 

i              19.2  ' 

I                                            1 

B     103.4 

1890  * 

27.2  * 

55.2  * 

11.7   ' 

i             25.0  '' 

X                                            9 

t            119.1 

1891  * 

27.0* 

55.6  * 

13.8   ' 

i             21.4  ' 

t 

»     117.8 

1892  • 

27.3  * 

49.2  * 

11.7   ' 

f      24.9 

1     113.1 

1893  * 

29.9  * 

45.5  * 

10.3   ' 

'      22.8 

t                  1 

t             108.5 

1894  • 

35.3* 

30.9  * 

8.4   ' 

i             22.4  ' 

e            1 

I      97.0 

1895  * 

42.2* 

36.8  * 

8.4  ' 

'     26.5  = 

t 

»     113.9 

1896  * 

48.0* 

38.9  * 

8.6   ' 

'     33.4  ^ 

t                              i 

t     128.9 

1897  * 

51.8* 

33.4  * 

11.5   ' 

•     39.6  ' 

1     136.3 

1898  • 

56.8* 

32.9  * 

13.1  ' 

'     42.2  ' 

t            U5.0 

1899  ' 

59.6* 

33.8  * 

15.5   ' 

'     65.3  ' 

t 

J     174.2 

1900  • 

65.0* 

35.6  * 

20.9   ' 

'     72.5  ' 

i                    4.2   < 

i             198.2 

1901  • 

65.3* 

33.0  * 

19.9   • 

'      66.9  ' 

i                  5.5   ' 

t     190.6 

1902  ' 

64.5' 

30.0  * 

17.5  ' 

'      55.2  ' 

^        5.4   ' 

s      172.6 

1903  * 

55.8* 

29.1  ' 

22.9   ' 

65.0  ' 

i                   7.9   ' 

i             180.7 

1904  • 

63.7" 

30.9  * 

24.6   • 

'     71.3  ' 

'        8.9   ' 

^      199.4 

1905  ' 

65.4* 

33.9  * 

29.8  ' 

96.7  ' 

'        8.6   ' 

^     234.4 

1906  * 

67.8* 

38.0  * 

36.1  ' 

'     124.3  ' 

t        9.9   • 

t      276.1 

1907  * 

63.2* 

34.4  * 

30.2  ^ 

115.4  ' 

15.0 .  ' 

'      258.2 

1908  * 

64.7* 

26.4  * 

17.7  ' 

88.9  ' 

'                 23.8   ' 

'      221.5 

1909  * 

71.9* 

29.2  * 

25.0  ' 

106.2  ' 

=       31.1   ' 

^      263.4 

1910  * 

73.2* 

30.5  * 

28.1  ' 

104.6  ' 

'       36.1   ' 

272.5 

1911  • 

72.4* 

31.5  * 

33.3  ' 

102.0  ' 

39.1   ' 

278.3 

1912  ' 

67.2* 

39.5  * 

40.2  ' 

157.3  ' 

40.6   ' 

344.8 

1913  * 

65.9* 

42.1  * 

43.9  * 

159.2  ' 

47.1   « 

358.2 
318.6 

1914  ' 

68.2* 

37.6  * 

40.6  ' 

122.2  « 

50.0   » 

1915  ' 

73.9* 

t 

35.5  * 

89.8  ' 

189.2  ' 

39.0   « 

427.4 

-  continued  - 
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Value  of  Selected  Metals  and  Petroleum  in  11  Western  States 

(Continued) 


Year 

*     Gold       1 

Silver 

*  ^ad  &  Zinc     • 

t.              r 

Copper 

'     Petroleum           * 
t  (Value  at  1fell)s 

Total 

1916 

«        66.6  « 

49.7 

«            129.4       « 

380.3 

•              59.6          « 

685.6 

1917 

«         58.6  8 

55.9 

«            115.2       « 

406.7 

*              97.5           « 

733.9 

1918 

«        50.6  « 

65.8 

*              81.9       * 

383.8 

*            137.2          « 

719.3 

1919 

*        42.8  « 

56.0 

*              39.8       « 

177.2 

«             162.6           * 

478.4 

1920 

*        36.2  « 

59.2 

*              65.2       « 

180.0 

*             229.7           ' 

570.3 

1921 

«        33.7  * 

44.4 

«              16.8       « 

41.6 

«             229.2           * 

365.7 

1922 

«        33.5  * 

59.1 

•              32.3       ' 

101.1 

*             211.5           * 

437.5 

1923 

*        37.4  * 

55.9 

«               58.8       * 

179.9 

*             295.8           « 

627.8 

192^ 

*        38.2  « 

a.7 

^              66.2       « 

176.0 

«            327.6          5 

649.7 

1925 

*        35.4  * 

45.1 

*              87.2       • 

198.3 

•            392.1          2 

758.1 

1926 

*        33.5  * 

38.1 

'              91.7       « 

201.3 

•        a5.i       * 

779.7 

1927 

'        30.9  * 

32.6 

*              77.7       « 

180.5 

*            302.7          * 

624.4 

1928 

*        30.8  5 

32.6 

*              70.0       « 

222.3 

«            267.8          « 

623.5 

1929 

*        28.1  « 

31.4 

•              78.6       * 

300.0 

*            357.9           • 

796.0 

1930 

*        27.3  • 

17.9 

*              49.7       • 

U9.1 

'            310.1          « 

554.1 

1931 

*        27.4  * 

8.5 

•              25.0       8 

80.4 

'            157.1          * 

298.4 

1932 

*        28.3  * 

6.2 

'              13.2       « 

25.4 

*            166.6          * 

239.7 

1933 

*        33.3  * 

7.9 

*              21.2       * 

20.5 

'            159.1          * 

242.0 

193A 

*        61.1  ' 

20.3 

*              23.5       * 

32.9 

*            189.5          • 

327.3 

1935 

*        76.8  * 

33.7 

*              29.4      * 

54.9 

*            205.9           * 

400.7 

1936 

*        92.4  ' 

45.6 

*              37.7       * 

86.6 

*            261.9           * 

524.2 

1937 

*      101.3  * 

53.4 

•              54.9       * 

185.0 

*            306.7          « 

701.3 

1938 

'      104.4  • 

38.1 

•              32.4       * 

95.2 

*            315.2          * 

585.3 

1939 

•      117.4  ' 

42.1 

•              37.3       * 

140.0 

*             285.2           • 

622.0 

1940 

•       122.9  ' 

48,6 

*              54.7       ' 

185.1 

■            277.9           • 

689.2 

19a 

'       120.1  * 

46.3 

*              69.9       * 

211.5 

•            312.7           • 

760.5 

19A2 

*         84.9  * 

37.5 

*              91.7       * 

246.5 

'            327.7           * 

788.3 

19i43 

*     a.2  * 

29.2 

•            104.2       * 

267.3 

'            383.0          • 

824.9 

19U 

'        32.7  ' 

24.3 

*            108.0       * 

246.1 

'            418.0           • 

829.1 

1945 

'         28.9   • 

20.4 

*              99.2       * 

196.1 

•            438.1           * 

782.7 

1946 

*        36.2  • 

18.2 

'            102.6       * 

185.4 

•            504.4           • 

846.8 

1947 

*        49.6  * 

31.9 

*            U7.3       • 

339.6 

'            767.3          • 

1,335.7 

1948 

*        48.3  ' 

34.1 

•            187.4       * 

342.9 

•        1,138.7           * 

1,751.4 

1949 

*        45.2  ' 

31.0 

*            165.3       * 

282.0 

'        1,060.8           • 

1,584.3 

1950 

:        53.5  j 

38.0 

I            173.7       I 

360.3 

I    1,038.3      : 

1,663.8 

Total 

'  3,990.9  : 

•                  • 

2,806.1 

•        3,399.2       J 

9,006.8 

1       12,882.7           • 

32,085.7 
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.  PirSLIG  LAJ^roS  AMD  -/Y^CSTFi^iN  PROSPEimT 

by  !;Iarion|_Clawson,  Direcbor, 
Biireau  of  Land  Maiiagement 

A  paper  prepared  for  trie  annual  meeting  of  the 
Western  States  Council,  Reno,  Nevada,  October  l6,  19^0 

Twent3^-four  percent  of  the  entire  area  of  the  United 
States  is  federally  ovmed.  For  the  11  western  States,  the  comparable 
figure  is  $Qf^*     These  are  facts  faniiliar  to  all  of  you,  but  perhaps 
it  is  v>fell  to  start  off  by  recalling  them,  Accordin^-^  to  the  best 
statistics  available,  the  area  of  federal  land  today  is  preater  than 
it  was  20  years  ago,  by  some  21  mi] lion  acres.  In  my  judgment,  the 
point  of  the  lowest  acreage  of  federal  land  in  our  entire  history 
as  a  nation  has  been  passed;  I  believe  t}iat  in  the  f\itijre  v/e  will 
see  more,  not  l.oss;  federally  oi-^/ned  land,  both  for  the  nation  as  a 
whole  and  for  the  West  as  a  region.  The  increase  will' probably  not 
be  large,  but  I  believe  there  will  be  an  increase,  I  say  this  in 
spite  of  the  fact  that  there  will  be  some  disposal  of  land  ncn,? 
federally  owned,  to  private  and  State  oYmership.  The  chief  federal 
agency  that  will  do  any  significant  disposing  is  our  o'v'm  agency, 
the  Bureau  of  Land  Management.  We  knoiv  that  the  operation  of  the 
land  laws  will  take  out  of  federal  hands  some  of  the  land  we  noTr 
administer;  in  fact,  we  hope  to  take  the  initiative  in  getting  rid 
of  possibly  3  to  ^  millions  of  acres  which  are  in  such  small  and 
scattered  pieces  that  their  economical  administration  is  impossible. 
But  any  disposals  we  may  make  will,  I  believe,  be  far  more  than  off- 
set by  purchases  of  other  federal  agencies,  for  a  v/ide  variety  of 
purposes, 

A  large  area  of  federal  lands  is  not  incompatible  Yfith 
our  free  enterprise  system,  nor  is  it  in  the  least  un-Anierican«  ' 
The  federal  gcvernm.ent  lias  alv/ays  been,  since  its  first  creation, 
the  largest  lando^/mer  in  tne  nation.  Its  estate  v/as  once  -  in  18^0, 
roughly  -  about  three  tiiies  as  large  as  it  is  today,  YiT^iile  7:e  have 
been  developiiig  oui''  o7;n  distinctive  economy  and  society,  ivide?:.y 
characterized  as  the  citadel  of  the  free  enterprise  system,  yre  have 
had  extensive  public  owiership  of  land.  There  is  nothing  contra- 
dictoiv/"  in  these  facts.  The  essential  :^xplanati.m  is  that  the  public 
lands  have  always  been  used  by  private  individuals.  There  has  never 
been  any  exl^ensive  government  operation  or  fin?l  use  of  the  feder- 
ally oi,'.Tied  lands,  and  I  doubt  if  there  ever  will  be.  The  forage 
is  grazed'  by  privately  'ji/vned  livestock,  the  timber  is  cut  by  private 
operators,  and  the  sightseeing  is  carried  out  by  individuals  arrang- 
ing their  a-m  programs  as  thev-  see  fit. 


The  federall^T"  ovmed  lands  in  the  Yfest  are  administered 
hj   sdveral  federal  agencies,  Oiir  Bureau,  the  Bureau  of  Land  Jfenage- 
ment,  administers  a  larger  acreage  than  ar^-  other  Bureau  -  l80  rdl- 
lion  acres;  the  Forest  Service  is  next,  with  137  million  acres;  and 
other  agencies  such  as  the  Bureau  of  Indi.an'  Affairs,  the  National 
Park  Service,  the  Fish  and  Wildlife  Service,  the  Soil  Conservation 
Service,  and  the  various  military  agencies  administer  in  total 
perhaps  90  million  acres  more.  Sometimes  the  term'  "public  land" 
or  "public  domain"  is  used  to  apply  to  all  of  them,  and  sometimes 
only  to'  the  land  our  agency  administers.  In  the  -discussion  v;hich 
follows,  I  am  m.ostly  referring  to  all  federal  lands  in  the  ITest, 
unless  it  is  clear  from  Tfhat  I  am'  sabring  that  it  applies  to  only 
soPie  lands.  As  a  good  bureaucrat,  I  nresume  I  should  confine  my 
remarks  strictly  to  the  lands  o^or  agency  administers.  But  out  on 
the  grouTid  it  is  sometimes  hard  to  locate  the  purely  man-made 
boundary  betv/een  the  various  tjnpes  of  land,  and  I  think  you  are 
interested  in  the  broad  problem.,  not  merely  in  a  particular 
bureaucratic  share  of  it. 

Federal  lands  in  the  Western  Economy 

Federally  OYmed  lands  are  a  vital  part  of  the  entire' vres tern 
economy.  Take  the  grazing  field,  the  range  livestock  industry,  alone: 
In  tiie  Bureau  of  Land  Management,  ive  provide  grazing  for  8-|  rail.lion 
livestock  of  all  kinds^,  for  an  avera,ge  k  m.onth  season;  the  Forest 
Service  provides  for  Ut  inillion  livestock  of  all  kinds  for  an  average 
h   m.onth  season.  Between  us,  recognizing  that  some  livestock  graze 
on  l>?oth  types  of  federal  land,  possibly  h^%   of'  all  v/estern  range 
livestock  find  their  feed  for  part  of  the  year,  and  possibly  2k% 
of  all  feed  required  by 'sheep  and  12^^  of  the  feed  required  for  cattle, 
come  from  federal  lands.  These  figures  may  not  seem  large  to  2/ou, 
but  the  feder5.1  lands'  are  almost  invariably  used  in  combination  with 
privately  ovrned  lands,  and  the  number  of  livestock  on  the  federal 
land  often  governs  the  number  on  the  privately  ovmed  land.  Built 
upon  the  range  livestock'  production  is  a  tromxCndous  transportation, 
processing,  distribution,  and  service  activity  that  affects  nearly 
every  tovm  and  city  in  the  West,  and  many  to'vms  and  cities  further 
east.  The  faddrally  ov/ned  grazing  "lands  are  part  of  the  foundaA 
tion  of  all  this  economic  activity. 

From  the  federally  oiTried  and  managed  forests  of  the  West 
in  19h9  came  k   billion  board  feet'  of  timber,  or  22^  of  the  entire 
cut  of  the  YiTest  that  year.  Again,  these  figures  may  not  seem 
large  to  you.  But  in  many  commiunities,  a  major  share  of  the  total 
timber  cut  comes  from  federal  lands.  Moreover,  v;ith  fef;/  exceptions, 
these  federal  lands  are  being  cut  in  such  a  v/aj'"  that  their  prodiic- 
tive  capacity  is  being  permanently  maintained  -  the  sustained  yield 
operation  of  which  we  hear  so  much.  This  volume  of  cut  from  federal 
lands  meant  rougl'ily  8^,000  men  employed  year  round  in  the  v:oods  and 


in  primary  maiuifacture  alone;  fiu-thor  nianufactiire  meant  more  emplo^'"- 
ment.  And  of  course  to  this  must  be  added  emplo;^'7nent  in  trar'^norta- 
tion,  in  service  industry,  in  retail,  and  other  trade,  and  ij 
other  associated  activities » 

It  is  in  recreatj.on  that  the  federal  lands  make'  their  great- 
est and  most  spectacular  shov/ing.  For  the  National  Parks,  National 
Monuin.ents,  and  National.  Forests  in  the  11  western  States,  there  Y/ere 
in  19h9   a  total  of  63  million  vr'.sits.  If  one  person  visited  two 
areas,  he  was  counted  ti^ace;  ancT  i?"  he  visited  five  areas,  he  was 
counted  five  times.  Of  course,  many  of  these  vii-S iters  were  local 
people,  out  for  a  picnic  or  other  sn.mple,  local'  use  of  the  federal 
land,  but  with  all  dMe   discounting  of  su_ch  use,  it  seems  probable 
that  several  million  visitors  frcm  cjutside  of  the  local  area  visited 
one  or  more  of  these  rnajor  t;;rpes  of  federal  land.  There  is  no 
record  of  the  number  of   visitors  .t.o  grazing  districts  and  other 
tj'pes  of  federal  land:  we  know  they  are  many,  but  no  one  can  make 
even  an  intelligent  guess.  These  visitors  spend  some  money,  of 
course,  which  provides  employment  and  income  to  many  people  in  the 
Yfest.  1  have  no  desire  to  minimise  the' purely  economic  aspects 
of  the  recreational  use  of  pu^blic  lands,  and  I  knOT/  that  you  gentle- 
men are  better  informed  about  what  it  means  to  the  West'  than  I  am. 
But  I  liope  that,  in  thinking  of  its  economic  importance,  we  do   not 
overlook  j.ts  inspirational  and  spiritual  values,  fnr  I  thinic  these' 
are  of  far  greater  importance.  There  is  no  measure  that  I  kno'.v  of, 
to  contrast  the  relative  jjnportance  of  federal,  and  other  Lands  in 
the  total  recreation  picture  of  the  Vifest,  a-id  perhaps  no  need  of 
so  doing.  I  think  we  can  be  sure  that  a  very  large  part  of  the 
total  recreational  use  of  land  in  the  West  is  federal  land,  and 
that' the  latter  is  one  of  the  chief  di'awing  cards  to  ?restern  visi- 
tors. 

A  large  part  of  the  total  big  gajiie  animals  of  the  West 
graze  during  at  least  pai't  of  the  jeax   on  federal  land.  The  actual 
riarvest  of  the  ai'inuai  increase  of  these'  game  arijjnals  is  regulated 
by  State  authorities,  and  tnere  must  be,  and  is,  the  closest  vrork- 
ing  relationship  betvfeen  State  and  federal  agencies.  The  possibi- 
lity of  seeing  game  animals,  or  of  huntrlng  them  in  the  proper  season, 
draws  many  people  to  the  V/est  and  accounts  for  much  travel  and  other 
acti''/:lty  within  the  region. 

The  federal  lands  are  the  source '  uf  much  mineral  wealth 
in  the  Yfest,  both  the  metals  and  pebrolerjn.  Many  other  uses  of 
the  public  lands,  and  many  other  ways  in  which  they  are  usef-J.  to 
the  people  of  the  Yfest,  could  be  cited,  but  I  vdll  not  take  the 
t:brie  to  list  them. 

There  is  one  way  in  which  the  federal  lands  involve  the 
vrell-being  •  of  every  person  in  tlie  ViTestj  they  are  the  major  vratershed 


lands.  In  the  West,  -crater  is  life,  and  the  amoimt  of  v/atcr  often 
measures  the  amount  cf  life  there  can  be.  Everyone  in  the  West  is 
acutely  av/aro  of  the  importance  of  water  in  the  V/est,  and  there  is 
general  realization  of  the  importance  of  healthy  watersheds.  The 
higher  mountainous  areas  of  the  West  generally  produce  most  of  the 
stream  flov:.  As  little  as  20^  of  the  total  land  area  of  a  State 
may  produce  as  much  as  bOfo   of  the  stream  flow.  A  large  part  of 
these  higher  m.omitain  areas  is  in  National  Forests,  and  the  Forest 
Service  is  wisely  cc)ncorned  witn  tneir  proper  management.  A  m.aximum 
flow  of  clear,  silt-free  water,  seasonably  distributed  so  as  to  be" 
of  m-axjinum  usefulness,  is  tlie  obvious  goal  of  watershed  m-anagement. 
In  addition,  the  permanence  of  the  watershed,  as  watershed,  m.ust 
be  safeguarded.   In  most  of  the  West,  the  IcfvYcr  mountain  and  foot- 
hill areas  produce  relatively  little  runoff  bu.t  often  produce  a 
major  part  of  the  total  silt  reachii:g  streaiPiS  an.d  reservoirs.  These 
lov'rer  lands  were  naturally  loss  heavily/  covered  7/ith  vegetation"  and 
natrjrally  have  less  annual  precipitation,  than  the  higher  areas, 
undoubtedly  tl^By  were  eroding  rapidly  when  Yj-hite  man  ilfst  saYf 
them.  Man3'"  years  of  -an controlled'  grazing  use,  prior  to  the  passage 
of  tjie  Taylor  Grazir.g  Act  in  I93I4,  seriously  depleted  the  naturally 
scant  vegetative  cover.  These  ranges  have  made  a  great  recovery 
in  the  past  l5  years,  but  in  many  instances  they  are  still  subject 
to  heavy  erosion,  and  a  positive  program  of  erosion  control  is 
necessary.  As  it  is,  silt  is  reaching  many  reservoirs  in  quantities 
v/hich  threaten  to  impair  seriously  the  value  of  these  reservoirs 
at  some  future  date. 

Admini s t ra t i on  of  Federal  L^nds 

The  public  l.ands  of  the  West  are  administered,  for  these 
various  purpuses,  under  a  great' many  land  laws.  Many  of  these  laws 
were  passed  several  decades  ago^  under  conditions  considerably  dif- 
ferent than  7/e  ncm   face.  In  fact,  one  of  the  major  problems  which 
every  federal  agency  faces  is  a  mass  of  outmoded  land  laws. 

The  federal  lands  and  the  federal  agencies  that  atiminister 
them  are  som.e  of  the  most  important  and  most  valuable  basic  assets 
which  the  West  possesses.  Fe^w  people  will  consider  a  federal  agency 
an  asset  to  a  regic^n;  they  are  more  likely  to  describe  it  in  unflat- 
tering terms  as  unnecessary  bureaucracy.  But  I  believe  that  I  can' 
shoYJ-  you  wherein  the' federal  agencies,  as  well  as  the  federal  land, 
are  important  assets.  I  have  already  indicated  seme  of  the  ways 
in  which  the  federal,  land  is  vital  to  the  western  econom^^  But 
there  are  other  aspects  of  the  situation  to  which  I  ydsh  to  call 
your  attention. 

The  federal  lands  produce  significant  amounts  of  revenue 
to  the  federal  Treasury,  in 'vfliich  the  States  and  other  governments 
share.  Take  the  case  of  our  Bureau,  for  instance.  For  the  h   years 
since  the  Bureau  of  Land  llanagement  was  first  created  by  the  merger 


of  the  old  General  Land  Office  and  the  Grazing  Service,  \Te   Iiave 
collected  over  $12?  million.  In  this  same  period,  our  total  avail- 
able funds  Yfere  about  $27  million.  Thus,  for  this  four-year  period 
we  ret^orned  almost  i?  tines  as  much  noney  as  v;as  appropriated  to  us. 
This  was'  done  in  spite  of  the  fact  that  a  groat  many  of  our  services 
are  free,  or  performed  at  cost,  v/ith  no  thought  of  malcing  a  profit. 
\lo   csj^ried  on  a  great  deal  of  outstanding  and  even  spectacular  con- 
servation work,  the  benefits  of  which  will  be  most  apparent  in  the 
future.  Of  the  amount  we  collected,  $U6  millions  have  been  paid 
back  to  the  States  froia  v/hich  the  revenue  arose,  $55  millions  have 
gone  into  the  Reclamation  fund,  for  expenditure  in  the  Y/cst,  and 
most  of  the  remainder  has  stayed  in  the  federal  Treasury. 

The  situation  for  many  of  the  other  federal  agencies  is 
somevrhat  similar,  though  none  of  them  are  in  a  position  to  make  as 
good  a  relative  showing  as  we  are.  The  Forest  Service  has  collected 
$272  million  armually  in  tb.e  past  four  years,  compared  mth'  an 
annual  expenditure  of  ^38  r.illion  for  operation,  protection,  and 
maintenance  of  national  forests.  Additional  amounts  were  spent 
b;/  it  for  capital  investments  on  the  national  forests  and  for  other 
purposes.  A  large  part  of "this  income  goes  to  aid  schools,  roads, 
and  other  local  activities.  The  other' federal  land  acfciinistering 
agencies  have  collected  lesser  amo'onts,  which,  hovfover,  add  to  an 
Tjripressive  total. 

More  important  than  these  payments  to  ei'bher  federal  or 
State  treasijrios,  of  course,  is  the  business  which  the  activities 
of  the  federal  agencies  pormdt  or  encourage.  The  timber  sold  ftom 
federal  land  may  bring  in  a  foYv  million  to  the  federal  treasury, 
but  it  adds  several  times  as  much  to  the  business  income  of  the 
area  and  State  where  it  is  cut.  Like\Tise,  the  amount  of  grazing 
fees  collected  is  only  a  sm.all  part  of  the  total  value  of  range 
livestock  production. 

Appropriation  for  Federal  Agencies 

The  federal  agencies  need  adequate  appropriations,  if  they 
are  to  m.ake  their  proper  contribution  to  the  prosperity  of  the  Yfest, 
and  to  get  such  appropriations,  they  need  the  understanding  and  sup- 
port of  the  people  of  the  Y/est.  There  is  a  serious  regional 'problem 
involved  ?;ith  most  of  the  federal  land  management  agencies.  Talce 
the  Bureau  of  Land  lianagement,  for  example.  Nearly  all  of  our  lyork 
is  carried  oh  in  the  West,  for  that  is  where  the  lands  v/e  administer 
ar^'^  located.  And,  by  the  same  token,  that  is  where  the  good  v/e  do 
is  most  apparent.  We  have  excellent  public  relations  in  the  West 
generally.'  But  the  budget  for  our  appropriations  is  often  handled, 
in  Congress  and  before  it  reaches  there,  by  men  vj-ho  have  only  limited 
knOTfledge  of  the  Yfest,  and  sometmes  I  fear  only  limited  sympathy 
for  the  West.  We  are  constantly  bucking  a  restrictive  attitude,  as 


far  as  our  program  is  concerned.  I  do  not  blame  the  rr.en  ilnvolvud. 
They  often  do  not  realize  what  the  federal  lands  ip.ean  to  private 
individuals  in  tiie  Yfest,  and  how  essentia.1  it  is  that  our  work 
be  properly  carried  on.  Any  reduction  in  our  approprj-ation  looks 
like  a  saving  to  them;  the  ill  effects  of  insufficient  funds  for  ?. 
federal  agency  occur  somewhere  else  and  to  someone  else. 

I  realize  that  a  federal  official  talking  about  the  budget 
of  his  Q-rni  agency  may  sound  like  special  pleading  to  :/ou.  I  have 
found  thq:t  many  people  are  willing  to  give  general  support  to  an 
agency  7/hich  they  thinic  is  doing  a  good  .job,  and  give  it  public 
praise,' but  that  they  balk  at  active  support  for  its  appropriatioi.l* 
Someho^.-T,  in  some  qiiarters,  it  seem.s  ImmoriCL  to  support  publicly  .?:-.ly 
federal  agency  in  its  quest  for  adequate  appropriations.  I  knov'f 
that  organizations  3uch' as  yourG,  and  the  Chambers  of  Commerce  v;i.th 
wliich  you  are  connected,  often  hesitate  to  ask  for  approprications 
for  a  specific  agency,  because  you  oppose  increased  federal  activi- 
ties and  appropriations  ■'generally.  But  for  a  few  minutes  let  no 
call  a  spade  a  spade. 

I  am  convinced  that  the  Bureau  of  Irind  Management  could 
take  in  considerably  more  money  for  the  federal  treasury,  pay  ]:oro 
money  to  the  western' States,  and  encourage  considerab-ly  more  private 
business  in  the  ITest,  if  it  but  had  larger  appropriations.  You  -are 
all  aware  of  the  fact  that  in  private  business  you  must  spend  iricney 
in  order  to  make  money.  The  sam.e  thing  is  equally  true  of  the  pub3.iQ 
lands,  We  sold  $^62, 000  worth  of  timber  off  the' public  domain  lands 
in  the  western  States,  outside  of '  the  0  &  C  area,  in  fiwScal  19h9f 
with  an  appropriation  of  $133,000,  or  a  ratio  of  k   to  1.  If  we  had 
had  twice  as  large  ah  appropriation,  wo  could  have  sole.  m.oro  than 
twice  as  much  tlm.ber.  Right  now,  we  have  applications  on  hand  for 
m.ore  tim-ber  sales  than  iie   can  get  to  in  the  n^tJct  two  years,  even  if 
Yre  get  no  r^ore  new  applications,  and  we  know  that  more  people  -.touIc? 
apply  if  •  they  thought^  they  Gou3-d  got  the  sales  proriptDy.  The  tmbcr 
is  there,  ready  and  ripe  for  cutting.  This  situation  exists  in  eviry 
western  State,  but  is  more  important  in  s^m.e  than  in  others.  You  all 
kncNi  how  badly  lumber  of  all  kinds  is  needed  today. 

In  the  past  three  years  or  so,  we  have  had  a  great  mar.y 
applications  filed  for  oil  and  gas  leases  in  Utah,  because  of  the 
oil  discoveries  made  in  that  psri.)d.  The  volume  of  applications  has 
been  so  great  as  to  litex'ally  swajnp  our  Salt  Lake  City  office.  The 
rentals  of  these  leases  are  not  due  un.til  the  3.eases  actually  issue. 
lie   calculate  that  v/e  have  been  losing  ^1^0,000  monthly  in  Utah  alone 
because  of'  our  insufficient  staff  to  handle  this  wor^c.  AXi   expendi- 
t-'jre  of  $^,  000  monthly  vrovJ.d   have  brought  in  f?l50, 000.  Fedei/al 
budget  procedures  are  too  rigid  to  permit  us  to  spend  more  money 
than  is  appropriated  or  to  divert  funds  from  one   purpose  to  another. 
I  mdght  remind  you  that  under  the  Mneral  Leasing  Act,  Utah  vvould 


have  gotton  372'/'^  of  that  revenue.  "I'lTnat  kind  of  business  is  it, 
to  be  unable  to  spend  $5,000  to  make  |l50,000?  Have  any  of  you 
gentlemen  ever  coimnented  on  the  lack  of  business  methods  in  the 
federal  agencies?  Just  how  would  you  meet  this  situation,  if  you 
were  me? 

I  irould  be  the  first  to  agree  that  the  loss  of  revenue 
to  the  federal  treasury  is  not  the  most  serious  aspect  of  this' 
situationy  The  really  serious  matter  is  that  private  business, 
particularly  in  the  West,  is  handicapped.  The  timber  that  we 
can*t  sell  does  not  meet  payrolls,  nor  does  it  build  houses.  The 
oil  and  gas  lease  we  can^t  issue  does  not  permit  the  drilling  of 
lanrl  for  oil  production.  The  harm  is  not  confined  to  the  first 
and  direct  economic  activity  that  would  follow.  The  timber  that 
can't  be  sold  can*t  be  transported,  can^t  provide  construction 
work,  can't  provide  housing  for  a  v^orker  in  a  new  industry,  can*t 
buy  groceries  -  I  could  add  a  long  list  of  "can'ts",  but  I  thinlc 
the  point  is  obvious. 

The  amount  of  our  appropriation  necessary  to  do  these 
things  may  have  been  "saved"  to  the  treasury,  from  one  point  of 
vie?;;  but  the  people  of  the  West,  in  particular,  suffered  the 
loss  -  not  once,  but  m.anyfold. 

I  could  multiply  these  illustrations  man^'-  times  for  my 
oim.   agency,  and  1  am  sure  that  they  apply  with  equal  accuracy  to 
other  federal  agencies.  If  the  roads  in  National  Parks  are  so  poor, 
or.^'  in  such  bad  repair,  that  tourists  dislike  to  travel  them,  tour- 
ist travel  mil  be  less  than  it  other'i'/isG  vrould  be,  and  western 
income  all  along  the  line  will  be  less.  And  so  on,  I  do  not  mean 
to  argue  for  unlimited  appropriations  for  federal  agencies.  I  am 
one  of  the  first  to  call  for  efficiency  in  federal  agency  opera- 
tions. If  tim/3  permitted,  I  could  tell  you  of  some  of  the  things 
ive  have  done  in  the  Bureau  of  Land  Ivianagement  in  recent  years.  In 
one  important  part  of  our  work,  we  have  stepped  up  the  output  per 
worker  over  thjree-fold  in  less  than  three  years.  I  believe  more 
can  be  done  in  our  agency,  and  we  are  striving  to  do  it.  No  doubt 
every  federal  agency  can  make  some  improvements.  Nor  am  I  unaware 
that  these  are  unsettled  times,  internationally  speaking,  and  that 
tiiere  is  great  need  to  keep  federal  expenditures  to  the  minimum. 
But  such  .arguments  are  beside  the  point.  The  kind  of  expenditui-es 
I  am  talking  about  add  to  national  strength;  they  help,  in  their 
small  way,  to  balance  federal  budgets.  We  do  not  e,Tow  strong  by 
letting  lie  unused  timber  that  is  ripe  for  harvest,  by  letting  go 
undone  those  things  on  vmich  productive  private  business  is  dependent, 

Contrast  of  Water  and  Land  Programs 

Some  serious  "imbalances",  or  discrepancies,  have  grovm 
up  in  our  fCvderal  appropriations,  in  recent  years.  The  expenditures 


for  water  and  power  developinent  'nave  gi\T/m  gi'eatly,  while  tlie  'arprn- 
priations  for  land  managing  agenciOvS  have  about  held  their  ovm,   if 
alli-Mance  is  nade-  f.">r  the  miach  hig-ier  costs  of  operati^m  today. 
During  the  1920*  s,   the  Briroau   of  Roclamation  spent  roughly  $9  mil- 
lion annuall^r  and  the  Corps   of  Engineers  spent'  roughl;/  $62  rdllion 
annually;  'I'VH,   Bonneville  Power  Adrainistration,' and  th.e  others  v/ere 
ijnheard  of.     For  the  fiscal  year  ending  June  30,   19h9  all  these  water 
and  paj-er  agencies  spent  more  than  ^1  bi.llion,    or  lU  times  as  much 
as  v/as  spent  for  these  same  functi.)ns  2^  years  ago.     Irrigation,   ' 
both  private  and  public,   has  helped  to  build  the  \7est  in  the  past, 
and  federal  ii^rigation  will  add  greatly  to  -vTestorn  productive  capa- 
city in  the  years  ahead.     Hydroelectric  p^^wer  has  been,   arid  v/iU 
continue  to  be,   a  factor  in  western  industriaJ.  growth.     I  am  all 
for  such  development,    snd  I  concede  that 'the  m^oney  so  spent  is 
largely  returned  to  the  federal    treas^jry.     I  cannot  help  but  point 
out  tliat  such  rejjubursoment  as  does  occ-ar  takes  from  UO  years  upward  to 
occur,  whereas  the  la?id  projects   I  have   just  described  pay  back 
their  cost,   2   or  3  or  more  times   ^^vcr,    in  the  sc'jne  year, 

YiTliile  this  v;as   !^<ving   -?n,  what  was  happening'  to  the  land 
managing  agencies?     In  the  1920' s,   tne  Forest  Service,   the  Bureau 
of  Indian  Affairs,   the  Fish  and  Wildlife  Service,   the  General  Ijxnd 
Office,    and  the  Park"S<jrvice  coLibiiied'  had  an  annual  expenditure  of 
roughly  $10?  lidlli'^n.     In  fiscal  19ii9,   they  had  $20U  million,  or 
twice  as  much.     Even  if  all  :!v/ance  be' made  for  the  Soil  Conserva- 
tion Service,  which  is  nevr  since  1930,    the  picture  is  still  far 
different  than   for  the  water  majiagement  agencies.     The  expansion' 
of  the  water  agencies  has  been  7  times  that   ?f  the  land  agencies. 

The  plain  fact  is  that  wo  have  built  cur  dajns   faster  than 
we  have  managed  cur  watersheds   or  sold    jvoc  timber,   and  faster  than 
we  have  im.proved  spa7;ning  grounds  to  offset  tne  fish  lost  because 
of  the  daiAS,     Oiir  water  and  oui'  land  pro.rrairis  are  not  in  balance. 
The  water  programs  have  forged  ahead  faster  than  the  land  progra;ms. 
No  one  wants  to  hold  back  the  7;ater  prograiiis,   'out  m.any  of  us   do 
want  to  speed  up  the  land  programs  to  a  more  nearly  equal  oacec     I 
should  porlnt  out  further  that  the  increased  population   of  the  Vfest 
in  the  past  20  years  has  greatly  increased  the  dem.and  for  public 
land.     There  are  several  factors  resp;)n3ible  for  this  step-up  in 
water  programs.     In  my  judgment,    one  '^f  the  m.ost  mportant  was  the 
em.phasis  upon  large  scale  public  works  during  the  Great  Depression. 
Y/e  seem  never  to  have  fully  Gvercom.e  our  RTA  complex;  Y;e  v/<anted  to 
build  something  big  and  concrete   (no  pun  intendedl).     l(e  must  admit 
tha1;i'  a  big  dara  is  something  greatly  to  bo  admired,   and  that  appro- 
priations  for  it  are  som.ething  that  a].most  everyone  vdll  support 
vigorously,     C omp.ai-*atively,  much  of  the  land  managemxcnt  work  is 
less  exciting  and  less  tangible,   although,  as  I  have  pointed  out, 
from  an  immediate  business  point  of  view  it  may  be  much  more  feas- 
ible and  practical. 


Contrast  of  Land  Assncies 


Imbalances'  in  programs  also  exist  among  land  management 
agencies.  Me   shoiild  be  equally  frank  in  looking  at  the  appropria- 
tions made  to  different  agencies,  even  though  T/e  may  run  the  risk 
of  stepping'  on  someone's  toes  in  so  doing,  I  do  not  mean  to  criti- 
cize anyone,  but  I  think  a  full  look  at  all  the  facts  is  necessary. 
let  ne  contrast  the  situation  between  the  Forest  Service  and  the 
Bureau  of  Land  Management.  The  Forest  Service  is  recognized  the 
world-around  for  the  job  it  has  done  and  is  doing  in  the  management  ' 
of  the  national  forests.  Compared  7rlth  the  Bureau  of  La.nd  llanagement^ 
the  Forest  Sorvice  has  a  slightly  smaller  area  of  land  to  administer, 
collects "somevr hat  lass  revenues,  and  has  over  ten  times  the  appro- 
priation. Naturally,  the  comparison  is  not  as  simple  as  this  one 
sentence  might  soujid.  Each  agency  cai'ries  on  some  functions  not 
carried  on  by  the  other j  vre  spend  nearly  half  of  our  budget  for 
jobs  which  the  Forest  Sorvice  does  not'  do,  and  it  spends 'a  lot  of 
its  money  for  things  that  \no   do  not  do,  such  as  research.  The 
characteristics  of  the  land  are  different, 'too.  But  when  this 
overall  comparison  is  broken '  davm  by  areas,  or  by  functions,  there 
is  still  a  great  discrepancy,'  The  Forest  Service  has  more  full- 
time  employees  here  in  Nevada,  for  instance, 'than  we  have,  although' 
we  administer  several  times  the  area  of  land.  In  timber  Pxanagement, 
or  in  range  management,  the  Forest  Service  has  available  to  expend, 
and  does  expend,  several  tim^es  as  much  money  per  ^onit  of  area  as  vre 
do.  SLmilar  comparisons  may  be  made  of  Bureau  of  Land  I/tmagement 
and  Forest  Service  districts  :ji  the  forested  ai-eas  of  Y[esterh  Oregon 
where  tlie  staffing  by  the  Forest  Sorvice  is  m.oro  than  ^  to  1. 

I  cite  these  comparisons  more  in  envj^  than  in  criticism! 
Tfould  that  v/e  had  the  money  to  carry  out  a  similar  m.anagement  pro- 
gram which  is  so  badly  needed  on  the  public  domain  lands.  Seriously, 
the  level  of  administration  which  vre  are  able  to  give  the-  lands 
under  our  jurisdiction  is  mjich  leaver  than  we  think  proper,  or  than 
we  think  is  profitable  to  the  United  States.  V/e  believe  the  Y/estern 
States  have  a  right  to  be  dissatisfied  v/ith  the  program  we  are  able 
to  caxry  out.  Me   believe  they  should  consider  the  dollars  and  cents 
and  business  aspects  of  the  situation  and  insist  on  more  adequate 
management  by  our  agency. 

Conclusion 

In  closing,  I  would  like  to  make  two  major  points  on  V7hich 
help  is  needed  in  the  administration  of  the  public  lands  of  the 
West  -  help  which  you  may  be  able  to  give: 

1.  There  needs  to  be  a  much  wider  public  understanding 
of  the  contributions  of  public  land  to  the  prosperity 


of  the  -iTost,    .'.md  of  the  imjs  in  which  that  puolic  land 
can  aid  •'.Testern  pro.sperity» 

2.  The  federal  agencies   a^iiiiinistering  those  lands  must 
have  adequate  appropriati.ms,    if  they  are  to  -.leet 
their  fall  responsibilities  and  are  to  aid,   not 
inpede,  Y;estern  devolopinent  and  prosperity. 
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THE  RO^F  Tfiffi  HBLIC  DCMAIN  IN  THE  ICONa^Y  OF  THE  WEST 
Mr.  President,  Mr.  Chairiran  and  Mem"ber5  of  the  Association: 

Public  lands  have  Leen,  are,   and  wi.ll  continue  to  "be  important  in  the  economy 
of  the  West. 

With  minor  exceptions:   the  entire  area  of   the  11  Western  States  was  once 
Federal  land.     The  laws  and  terms  imder  which  this  land  passed  into  private  ovaaer- 
ship  for  agricultural,  minings   forestry,  and  other  uses  have  in  l&rge  measure 
influenced  the  ciiaracter  of  such  use.     The  circumstances  under  which  the  Federal 
Government  reserved  large  areas  of  land  from  disposition  to  private  ovmei's  end 
the  manner  in  whj.ch  these  lands  are  administered  and  managed  lai-gely  determine 
present  day  uses  of  such  land  and  tiius  considerably  affect  the  present  c^y  western 
econony.     Until  recent  years  the  process  of  land  disposal  was  a  selective  one, 
with  the  individual  citizen  or  his  corporation  detennining  wMch  ?.ands  should  go 
to  private  ownership.     In  spite  of  this  selective  process,    the  remaining  Federal 
lands  in  the  West  are  valuable,  produce  considerable  revenue^   and  are  in  active, 
and  increasing  demand. 

Present  Land  Ov/nership  in  the  11  Western  States 
Of  the  676  million  acres  in  the  11  Western  States,  60^  is  owned  by  the 
Federal  Government.     Of  this,  rou^ly  throe-fourths  is  administered  by  the  Bureau 
of  Land  Management  end  by  tiie  Forest  Service. 


Land  Ownership  and  Administration,  11  Western  States 


Ovmership  and  administration 
Federal  landis  administered  "by 
Bixreau  of  Land  Mrnagement 
Porest  Service  , 

Bureaa  of  Indian  Affairs---/ 
National  Park  Sei'vlce 
Other  agaicies 

State-ovBied  lands 

Privately  ovjned  lands:     cropland 


j      Million 
acres 


other 


.aiic 


179 


%  of 
Total 


26 


Total 


137 

20 

^5 

7 

11+ 

2 

32 

5 

^7 

7 

51 

8 

171 

25 

676 

100 

l/  Strictl?/-  speaking,   these  are  not  Fedei'al  lands,  "but  "bolong 
to  the  Indi^ans.     The  Federal  Government  acts  as  goardian  for 
them,  and  they  are  generally  regarded  as  Federal  lands  for 
this  reason. 

2/  This  is  Isi'gely  a  catchall  category  and  hence  includes  any 
errors  or  discrepancies  in  the  other  figures. 

GrC'Wth  Dominates  the  Western  Econonw 
Growth  is  the  dominating  characteristic  of  the  western  economy.     The 
population  of  the  11  western  States  has  increased  from  17  to  78%  each  decade 
^  since  1870,  with  an  average  increase  of  4?^  per  decade.     Per  capital  income  and 
j  output  haG  certainly  increased  greatly  during  those  decades  also,  altho\3g^  precise 
';  data  are  Ijacking.     In  many  lines  of  economic  endeavor,  growth  in  the  West  has  "been 
'  fai'  greater  than  for  popoiation.     Expansion  of  economic  output  has  meant  heavier 
!  demands  upon  natural  resources  of  all  kinds-— croplands,  grazing  lands,  forests, 
(minerals,   and  others. 


Ihe  increased  demand  for  natL;ral  resoiirces  falls  today  with  particular  force 
on  the  public  lands.     Resoijrces  not  in  deirand  at  some  earlier  period,  perhaps 
"because  inaccessible,  low  graxie,  or  expensive  to  develops  now  are  useful  and 
val-uable.     ^his  is  true  for  virtually  every  type  of  natural  re?^o\3rce.     Reconcili- 
ation  of  increased  demands,  one  against  another,  and  of  the  total  against  the 
capacity  of  the  resources  theniselves,   constitutes  a  major  problem  for  the  Federal 
land  administrator. 

Grazing  on  the  Public  Lands 

Grazing  uses  more  land  surface  than  any  other  land  use  in  the  United  States, 
and  this  particijlarly  is  true  in  the  West.,     Grazing  is  an  important  use  of  Federal 
lands  in  the  West,  not  only  in  terms  of  quantities  of  feed  pi'oduced  but  also 
because  of  the  seasonal  integration  of  private  and  problic  lands  of  different 
physical  characteristics  into  single  economic  operating  units.     Approximately 
20,000  livestock  operators  use  grazir^  district  forage,  25/000  use  national 
forests,  and  15,000  others  use  ether  types  of  Federal  laiids.     Ihere  is  ari  unknown 
degree  of  overlap  among  these  numbers,  but  perhaps  as  many  :-.s  ^5,000  operators 
use  some  type  of  Federal  land.     This  compares  with  67,000  ranches,  as  3iio\ni  by 
the  1930  Census.     "iTie'je  data  are  not  precisely  coiiiparable,  but  are  the  best  that 
I  exist,  and  give  an  approximate  idea.     About  ^5%  of  the  range  livestock  of  the  West 
graze  some  part  of  the  year  on  Federal  land,  and  find  23%  of  their  total  feed 
requirement  there. 

Numbers  of  livestock  grazed  on  national  forests  today  are  less  than  half  of 
peak  numbers  in  1918,  and  a  shortening  of  the  grazing  season  has  further  reduced 
the  number  of  anim.al  unit  montlris  gr*azing  until  they  are  one  third  or  less  of  the 


peak.     Since  grazing  districts  wore  fully  organized,   there  has  "been  a  slight  down- 
ward trend  in  livestock  nunibeis  grazed.     The  B\:!reau  of  Land  Mana^eiaent  estimates 
that  cariying  capacity  of  the  grazing  districts  can  he  increased  30%  "by  a  major 
long-term  impi-ovement  program,  incliiding  reseeding^  \vater  spreading,   and  other 
features.     At  present  livestock  prices,  maich  of  tiiis  is  economically  so\md  in 
terras  of  increased  forage  alone,  and  in  addition  substantial  do^A'nstream  "benefits, 
in  terms  of  reduced  sedi.mentation,  are  achieved.     The  increased  forage  is  in  heavy 
demand. 

Forests  on  l^Hihlic  Lands 

Area,  volume  of  coinnercial  timber,  and  current  cut, 
forests  5.n  the  West 


Area 

VolujTie 

Cut  (1951) 

Ownership  and 
agency 

Million 
acres 

■■■■■-  1 
% 

Billion     j 
hoard  feet  ! 

% 

Million     1 
"board  f  eet  i      % 

Federal  forest  service 

53 

^8.1 

520 

48.0 

3,774 

18.1 

B.L.M. 

6 

5.5 

79      1 

7.3 

520       1      2,5 

Otheri/ 

7 

e.h 

3U 

3.2 

700      1       3.4 

Private,   State,  Co,,   etc. 

kk 

Uo.o 

^50      j 
1,083      ; 

41.5 

100 

15.775      '    76.0 

Total 

110 

Too     ' 

20,769 

100 

1/  Including  Indian  resei-vations.     See  footnote  1,  previous  table. 

A  few  significant  facts  characterize  Federal  forests  in  the  West:     (1)   the 
acreage  of  federtilly  owned  forests  is  60^  of  the  total  forested  acreage; 
(2)   Federal  forests  contain  approximately  the  same  percentage  of  commercial  timber 
Uian  they  do  of  acreage;   (3)  Federal  forests  contri"bute  less  than  half  as  much  in 
in  proportion  to  the  arjiual  cut  of  tiro"ber  than  tlieir  proportionate  share  of  the 
volume;  and  (4)   cutting  on  Federal  forests  is  in  general  well  "below — often  at  only 


half — sustained  yield  capacity,  ^iiercas  cutting  on  private  forests  has  in  general 
ticcn  wol]   a"bove — oft'^n  dou"bie — siistained  .vield  capacity. 

Minerals  from  Fub lie  Lands 

Roughly  half  of  all  mineral  production  in  the  United  States  is  from  the  29 
States  originally  created  out  of  the  puhlic  domain,  and  about  one-third  of  the 
national  total  is  from,  the  11  Western  States.     The  proportion  from  the  West  is 
higher  for  the  mietals.     All  this  came  from  land  once  federally  ov;ned»   thou^  most 
of  it  is  now  privately  owned.     Tiie  Federal  Government  in  fiscal  1951  collected 
over  $37,000,000  in  rentals  and  royalties  under  the  Mineral  Leasing  Act,     The 
trend  in  applications  for  public  lands  under  this  Act  has  "been  sharply  upward  in 
the  past  decade.     Public  lands  contribute  96^  of  annual  potaah  production,  5%  of 
oil  and  gas,  and  1%  of  phosjiiate. 

Many  students  of  the  mineral  situation  "believe  that  the  greatest  potentiality 
for  future  increases  in  mineral  production  lies  on  the  public  lands.     Our  exj;and- 
ing  industrial  economy  requires  large  volumes  of  minerals,  end  present  sources  in 
some  instances  cannot  meet  the  increased  demands. 

Recreation  on  Public  Lands 
In  1951,   there  were  about  95  million  visits  to  national  forests  and  about 
35  million  visits  to  national  parks  and  monuments,  plus  unkncivn  but  many  million 
visits  to  other  public  lands,   and  also  to  federally  constituted  water  development 
projects.     These  are  national  totals  but  a  substantial  part  occurred  in  the  West. 
These  ore  visits,  but  certainly  many  million  persons  enjoyed  Federal  lands  and 
waters  in  the  West.     The  trend  has  been  sharply  upward,  with  1951  at  roughly  double 
the  prewar  peaks.     There  is  every  reason  to  expect  a  continuation  of  this  upward 


trend.     Such  greatly  increased  recreational  use  of  the  poblic  lands  not  only 
strains  to  the  utraoat  facilities  and  areas  devoted  to  such  use,  "but  entails  a 
major  problem  of  reconciling  this  use  with  other  uses. 

^/ater  from  Public  Lands 

In  much  of  the  West,   tlie  hi^  mountain  ranges,  often  in  national  forests, 
contribute  most  of  the  iimoff  and  "but  little  sediment  to  streams,  vMle  the  lower 
ranges,   often  in  grazing  districts,  produce  "but  little  runoff  "but  proportionately 
more  of  the  sediment.     The  area  contri'buting  B0%  of  the  runoff  may  yield  but  2o% 
of  the  sediment,  and,   conversely ,   the  area  with  20%  of  the  runoff  m.ay  yield  80% 
of  the  silt.     Watershed  msaiagement,   to  increase  consciously  the  volume  and  improve 
the  quality  of  runoff,  is  in  its  infancy.     Protection  from  fire  and  erosion  is 
generally  accepted  as  necessai'y  or  desirable.     But  forest  managenent  involves  more 
than  fire  protection;   bo  does  watershed  management.     Some  believe  that  water  yield 
may  be  increased  23%  to  50%  vathout  damage  to  the  watershed.     Control  of  t^'pe  and 
density  of  vegetation  now  seems  the  most  likely  method  of  achieving  this  goal. 

On  several  watersheds,  definite  programs  are  under  way  on  public  lands  to 
reduce  erosion  and  silt  movem.ent,  by  stmctures  and  vegetative  treatment.     There 
are  major  problems  of  coordination  of  programs  on  public  lands  mth  those  on 
private  lands.     The  soil  conservation  districts  may  provide  the  most  effective 
mechanism.     There  is  also  a  problem  of  the  downstream  water  user  who  thinks  his 
interest  is  best  ser^T-ed  by  a  maximum  volume  of  ^j^ter  from  the  upper  watershed, 
regardless  of  its  quality. 

At  least  two  possibilities  of  revolutionary  technique  are  on  the  horizon,  in 
the  water  utilization  field;     (l)   artificially  induced  precipitation,  and 
(2)  refinement  of  sea  water.     New  techniques  in  energy  development,   especially 


\x^e  of  oil  shale  to  prodnce  petrol euni  and  use  of  low~{Tade  coal  for  generation  of 
electricity/-,  mecy  "bring  vastly  increased  demand  for  v^ater  in  areas  where  it  is 
scarce. 

The  total  deniand  for  v\?ater  in  the  West  will  almost  surely  increase  greatly  in 
the  next  few  decades'. 

Multiple  Use 

Multiple  use  is  use  of  the  same  aiea  of  land  for  two  or  more  porposes  con- 
currently.    It  offers  the  Federal  land  administrator  his  greatest  opportunity  and 
his  "biggest  headaches.     It  shaul-d  be  obvious,  from  this  paper,   that  all  demands 
for  Federal  land  are  increasing,   and  that  their  reconciliation  will  be  a  major 
undertaking. 

XXX 
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Cannecticut^s  Natural  MMesaura 


TO  THE  PEOPLE  OF  CONNECTICUT: 

For  more  than  three  centuries  Connecticut's  soil  has  produced  food  for 
people  and  feed  for  the  animals  on  her  forms,  whose  products,  in  turn,  nourish 
her  people.  From  her  streams  and  lakes  comes  the  water  that  is  on  essential  of 
all  life.  Her  forests  provide  employment  and  income,  as  well  as  wood  products 
that  are  used  in  our  daily  living.  Together,  her  streams,  lakes  and  forests,  with 
her  hillsides  and  valleys,  provide  opportunities  for  sport,  relaxation  and  recrea- 
tion, and  a  habitat  for  the  wildlife  that  increases  our  enjoyment  of  the  great 
Dut-of-doors. 

Nature  was  good  to  Connecticut  when  she  provided  the  state  with  its  na- 
tural resources.  She  is  doing  her  shore  to  continue  them.  But  the  citizens  of 
Connecticut  have  a  responsibility  too  —  the  responsibility  of  conserving  and 
using  these  resources  wisely  so  that  we  of  today  and  our  successors  of  tomor- 
row can  benefit  from  them. 

Many  people  are  becoming  increasingly  aware  of  that  responsibility.  As 
individuals  and  through  agencies  and  organizations  we  are  giving  more  at- 
tention to  the  good  management  and  wise  use  of  our  resources.  That,  in  es- 
sence, is  conservation. 

Connecticut's  public  agencies  that  are  interested  in  conservation  Include 
the  College  of  Agriculture  at  the  University  of  Connecticut,  the  Connecticut 
Agricultural  Experiment  Station,  the  Connecticut  Natural  Resources  Council, 
the  State  Soil  Conservation  Service  and  the  State  Production  and  Marketing 
Administration  of  the  United  States  Department  of  Agriculture,  the  Connecticut 
Department  of  Farms  and  Markets,  the  Connecticut  Park  and  Forest  Commis- 
sion, the  State  Water  Commission,  the  Connecticut  Department  of  Fisheries 
and  Game,  the  State  Soil  Conservation  Committee,  and  others.  In  addition, 
there  are  many  private  groups  whose  interest  is  conservation. 

If  to  the  interest  of  those  agencies  and  groups  there  is  added  the  interest 
of  each  of  us  as  individuals,  Connecticut's  natural  resources  will  continue  to 
be  her  greatest  asset. 

It  is  to  that  end  that  this  brochure  is  devoted. 


W.  B.  Young, 
Dean  and  Director, 

College  of  Agriculture. 


re  Her  GreiBtest  Jisset   .    . 


Connecticut  is  richly  endowed  with  natural  resources  of  soiL 
forests,  water  and  wildlife 


It's  SOIL  totals  3,135,000  acres.  Of  that  acreage  there  is  used 
iiiii\laiidF-853,0i 


V 


)0( 
lOO^ 


rs  iollows: 
\      ,    \ 

Taps  of  potatoes'*      r^ 

icy'es  of  y^^taqles  olnd  sma)l  fruits 

:res  o|/corn  ana  grain         ^    >       j_ 


_J 


iL   L    A    N   D  V       A 


*/   W    I    N    D     H    A 


L  I   T  C    H   F  I   E   L    D  W'' 

(14,000'^ptes  (^HtreeFffM&s 
.9,00Q'ac^s  ok  \dmA^^     \ 
18,00U  acre^j  idle  ar^  other  fdirrn" 
"SQApOft  acres  of  pastur^^nd  ha^land  'v^i^i^;>Brovide3^ 
i(  \/'ie9flfo^>i68^0a4c|ix^^at1^  y^''  "^ 

lef  e^tjidi/-^'  V    \        \\ 

-^  If       /-S^^'%?)Opfeeep/ 

•pthei}  land  — -^pRit^fefclmatei^^^^^^M^  arV4(5^u-° 

pied  by  (^iekjtdwnS/oTpm^  ^tc:\  y 


:^  are  in  56 
r?8C]  1  acf^s  are  in  26  state  forests. 


wuDCirom 


resource  includes  over  1000  lakes  and  about 
'7600  miles  of  streams  and  rivers. 


The  soil,  forests,  lakes  and  rivers,  with  the  wildlife  they  support 
and  the  recreational  opportunities  they  provide,  are  Connecti- 
cut's heritage. 


They  Are    Yaurs    ta    Use^    JVisely 


Back  of  the  milk  bottle  on  the  city  consumer ^  a-     :  ./        ^      ;  feed  grown  on 
well-managed  soils  for  Connecticut's  dairy  cows. 


Connecticut's  soil  has  been  farmed  for  over  300  years.  It  consists  of  many 
different  types,  but  most  of  it  is  a  fine  sandy  loam  that  requires  good  mana- 
gement to  keep  it  productive.  Stoniness  and  the  rough  topography  of  the 
land  in  many  parts  of  the  state,  the  result  of  the  glacier  that  covered  Conn- 
ecticut many  centuries  ago,  limits  its  use  for  cultivated  crops  in  those  areas. 


"When   they  suffer  abuse  they're  no  longer  of  use." 

Fields  unprotected  with  grass  or  a  cover  crop   lose 

rich  topsoil  through  erosion. 


Connecticut's  crops  are  only  as  good  as  the  soil  thii 
produces  them.  A  good  crop  of  hay  such  as  this  is  th\ 
result  of  proper  soil  management.  i 
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ConneciicuV s  world-ienuivned  tobacnj  nop,  worlJi  about  $2^,000,000  annually, 
is   groxun    on   soil   that    demands    the    utmost    in    good    conse)~vation   practices. 


Connecticut's  soil  and  climate  make  it  possible  to  grow  many  kinds  of  crops, 
the  most  important  being  grass,  corn,  potatoes,  tobacco,  fruit,  vegetables 
and  treest  Continuous  high  yields  depend  upon  proper  soil  and  crop  mana- 
gement through  the  use  of  crop  rotation,  fertilization,  and  such  soil  conserv- 
ing practices  as  contour  farming,  strip  cropping,  etc. 


a  sloping  field  contour  planting  helps  to  prevent 
^sion.     On  this  field  the  water  "walks"  instead  of 
runs  down  the  slope. 


After  a  cultivated  crop  is  harvested,  a  cover  crop  is 

planted    to  protect   the  soil   from    wind   and   ivaler 

erosion. 


•4<l»IJ^tk-<. . 


The  wooded  slopes  on  reseruoirs  maintain  an 
even  run-off,  prevent  erosion,  and  provide  a 
never-failing  supply   of  clear,  sparkling   water. 
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JVATER 
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Everything  that  has  life  requires  water, 
onnecticut's  farms,  homes  and  in- 
dustrial plants  use  millions  of  gallons 
of  water  every  day.  Its  source  is  the 
rivers,  brooks  and  ponds  with  which 
the  state  is  so  plentifully  supplied,  and 
the  wells  that  man  has  made.  Refor- 
estation and  grassland  farming  help  to 
conserve  our  water  supply. 


i 


Behind  the  water  supply  in  the  rural  home  is  an 
underground  storage  that  is  dependent  upon 
good  resource  management. 

<^~]   This  picture  tells  its  own  story.   It  was  taken  in 
^~"^   Connecticut. 
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Water  when  and  where  it  is  needed  is  becoming  increasingly  important  in  pro- 
ducing Connecticut's  crops. 


WoLiei  must  be  controlled  if  it  is  to  serve 

nan's  purpose.    Conserved  in  reser- 

'voirs,.  ponds  or  wells  it  becomes  his 

Servant.    He   can   make   it   available 

i/vhen  needed  to  provide  himself,  his 

:rops  and  livestock  with  one  of  the  es- 

lentials  of  life  itself.    Uncontrolled,  it 

:an  make  his  land  unfit  for  use  or  de- 

itroy  his  property  with  a  devastating 

flood. 


iMany  acres  of  wet  land  are  made  productive  by  y\ 

the  construction  of  drainage  ditches.  I T 

Farmers  construct  ponds   to  provide   water  for  r-K 

fire  protection,  for  livestock  and  irrigation,  and  ^—/ 
for  recreation  for  the  family. 
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The  best  use  of  steep  slopes  and  rough  land  is  to  produce  the  tree  crops  that 
provide  lumber,  posts,  ties,  poles,  charcoal  and  fuelwood. 


FORESTS 


Of  the  little  more  than  3,000,000  acres  of  land  in  Connecticut,  nearly  2,000,000 
acres  are  forested.  Most  of  it  is  in  small  wooded  areas  on  farms.  These  wood- 
lands not  only  produce  wood  crops  but  they  also  protect  our  soil  from  erosion, 
conserve  our  water  resources  for  industrial  and  home  use,  and  offer  opportu- 
nities for  recreation. 


To  produce  the  best  wood  crop,  the  woodlot  must  be 
managed  as  carefully  as  any  other  farm  crop. 


Wood  removed  as  thinnings  provides  an  annual  en 

and  improves  the  groiclh   of  the  trees  that  are  le 


J►•'^•_^;>%»#*^ 


[die  land  produces  no  income.   Land  such  as  this,  unsuited  for  other  u^c,  oj..cn 
can  be  made  productive  by  planting  it  to  a  crop  of  trees. 


FORESTS 


1 


There  is  scarcely  a  farm  that  does  not  have  an  odd  corner  or  other  area 
that  is  too  rocky,  too  steep,  or  otherwise  unsuited  for  agricultural  purposes. 
These  areas  offer  an  excellent  opportunity  to  realize  an  income  from  the 
planting  of  trees  either  for  timber  or  as  Christmas  trees.  While  growing,  they 
protect  soil  and  watershed,  and  provide  cover  for  wildlife. 


ome-grown  Christmas  trees  are  becoming  an  increas 
ingly  important  farm  crop. 


Plantations  provide  a  future  source  of  forest  products, 
game  cover,  and  help  prevent  soil  erosion. 
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With  camera  or  gun,  the  wildlife  living  in  Conn- 
ecticut's woods  and  fields  provides  healthful  out- 
door recreation. 


Many  kinds  of  wildlife  find  food  and  shelter  in 
the  shrub   borders  along  woodlands  and  fields. 


h.  through  good  management  and  wise  use 
ii  Connecticut's  streams,  woodlands  and  fields 
)}  III  lie   to  provide  recreation   and  relaxation. 


uring  family  enjoys  lunch  at  one  of  the  7^5 
Iside  picnic  areas  maintained  by  the  State 
Highway  Department. 


This  publication  ivas  prepared  by  a  committee  consisting  of  Floyd 
M.  Callward,  forester,  chairman;  Henry  M.  Hansen,  county  agent 
leader;  N.  Paul  Tedroxu,  state  conservationist.  Soil  Conservation 
Service;  and  Harold  W.  Baldwin,  editor.  The  committee  acknow- 
ledges with  appreciation  the  photographs  provided  by  the  follow- 
ing: Connecticut  Development  Commission,  Soil  Conservation 
Sen>ice,  Russell  S.  Anderson,  State  Water  Commission,  Wastes 
Engineering  Magazine,  Connecticut  Park  and  Forest  Commission. 


€faaii  wnanagewnewBt  and  tvise  use   is  cawBserw^atiai 


Connecticut  Agricultural  Extension  Service,  W.  B.  Young,  Director,  Storrs,  Conn- 
ecticut. Issued  in  furtherance  of  the  Acts  of  Congress  of  May  8  and  June  30,  1914. 
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INTRODUCTION 

This  bulletin  is  a  study  of  the  available  timber  supply  and  the  items  of 
cost  which  would  concern  a  wood-working  industry  which  might  consider  locating  in 
this  community.   Timber  volumes  given  are  conservative  in  all  cases.   Costs  quoted 
are  average  figures  taken  in  many  cases  from  various  timber  and  wood  using  operations 
in  the  immediate  or  neighboring  vicinityc 

The  Planning  Board  hopes  to  interest  a  reliable  industry  in  establishing  in 
Cook  to  utilize  the  large  volumes  of  mature  aspen  in  the  areao   It  feels  that  such 
an  enterprise  could  prosper  with  the  large  amounts  of  raw  material  available,  and  at 
the  same  time,  assist  the  community  from  the  labor  and  business  standpoint. 

This  is  one  of  the  few  areas  in  Minnesota  where  large  blocks  of  mature  aspen 
are  still  available  and  accessable  for  logging. 

Cook  Area  Planning  Board 


BOX  FACTORY  OR  OTHER  WOOD-WORKING  INDUSTRY 

I  -  Availability  of  Wood 
A  -  Spee  i  es 

a  -  Aspen  -  Abundant  all  over  the  area 

b  -  Elm  and  ash  -    Occurs  mainly  in  swamps  and  rivers  and  streams 

These  two  species  have  apparently  been  used  for  no  other  pur- 
pose but  fire  wood  and  occur  in  quite  heavy  stands.   The  wood  is 
unusually  sound  and  should  make  excellent  box  lumber., 

c  -  Balm  of  Gilead  -  Occurs  in  abundance  on  the  better  aspen  sites,  and, 
although  it  is  very  much  inferior  to  species  mentioned  above,  it 
has  properties  which  make  it  of  value  for  some  part  of  box  con- 
struction requiring  little  strength„ 

d  -  Balsam  - 

Balsam  fir  occurs  mixed  in  aspen  stands  in  small  quantities  and 
harvested  with  the  aspen  can  be  sawed  into  box  lumber,  making  a 
very  suitable  product. 

:it  is  a  very  fast  growing  tree  and  will  be  very  important  in  the 
future . 

e  -  Jack  Pine  - 

:in  the  vicinity  of  Cook  and  the  farming  area  this  species  occurs 
in  only  scattered  stands. 

However,  there  are  large  volumes  of  this  species  in  the  Superior. 


Pace  2 
BOX  FACTORY  -  Cont'd. 

e  -  Jack  Pine  -  continued  - 

national  Forest  within  a  radius  of  40  miles  of  Cook- 

This  wood  also  lends  itself  well  to  box  and  crating  construction.. 

8  -  Quality  and  Properties  of  Main  Species  - 

1  -  Aspen  -      The  seasoned  wood  of  this  species  is  Gi*2iyish  white  in 

color  and  generally  is  straight  grained,  with  a  fine  and 
uniform  texture.   Other  properties  are:  a  -  Light  in 
weight  (26  Ibo  per  cu.  ft„ )  -  b  -  ^.7eak  -  c  -  3oft  -  d  - 
moderately  stiff  and  low  in  resistance  to  shock  -  e  - 
large  shrinkage  -  f  -  easily  glued  -  g  -  low  in  nail  hold- 
ing quality  -  h  -  little  tendency  to  split  in  nailing  - 
i  -  does  not  impart  taste  or  odor  -  j  -  tal:es  stain,  var- 
nish and  paint  wellc 

2  -  Jack  Pine  -   Jack  Pine  is  similar  to  other  pines  except  that  grades 

are  usually  lower  due  to  nuiierous  knots.   Wt.  per  li.B.Il. 
(I2fj  moist)  is  2400  lbs.  This  wood  is  nediuii  workable  and 
fairly/"  adaptable  to  paint. 

3  -  Elm  -        This  species  occurs  only  in  the  lowlands,  but  grows  to 

large  size.   It  is  a  tough  wood,  does  not  split  easily, 
is  not  very  workable  with  hand  tools.   It  weighs  2900  lbs. 
per  MoB.M.  (ISfj  moist). 

4  -  Balsam  -      This  wood  has  fairly  good  nail  holding  qualities,  is 

very  light  wood  when  seasoned  -  2100  lbs.  per  ILB  I.L,  and 
is  of  mediumed  workability.   It  occurs  in  all  aspen  stands 
as  a  minor  species,  but  is  conveniently  logged  with  the 
aspen. 


c   - 


TOWNSHIP  VOLUMES  BY  SPECIES 


Page  3 


TWP. 

N. 

ROK. 

W. 

AS] 

PEN 

JACK 

PINE 

BALSAM 

BIRCH 

OTHER  (W&  R  PTNF^ 

M.B.M. 

CDS. 

M.  B.  M. 

CDS. 

M.  B.  M. 

CDS. 

M.  B.  M. 

CDS. 

M.B.M. 

CDS. 

66 

16 

6,384 

7,118 

7,611 

9,194 

227 

2^,004 

332 

3,212 

3,256 

ni"^ 

17 

3,000 

8,731 

250 

2,292 

12 

280 

R9Q 

18 

10, 198 

22,365 

2,036 

5,506 

100 

1,367 

2,400 

66 

19 

830 

4,845 

8 

471 

182 

1.547 

5 

580 

66 

20 

1,000 

8,000 

200 

6,000 

1,000 

4,532 

23 

3,347 

66 

21 

5,000 

2,000 

3,000 

750 

2,585 

17 

2,335 

65 

16 

4,684 

7,868 

7,902 

15,000 

150 

690 

132 

2,412 

2,520 

351 

17 

3,044 

3,736 

774 

4,507 

24 

417 

270 

18 

500 

4,000 

100 

2,000 

400 

1,000 

19 

66 

2,918 

65 

1,306 

438 

580 

2 

890 

20 

2,097 

6,524 

1,235 

3,730 

1,398 

2,173 

946 

6,532 

21 

6,473 

39,  822 

397 

4,031 

2,777 

3,161 

6 

2,377 

64 

16 

6,802 

13,306 

8,819 

16j859 

1,052 

1,135 

200 

2,950 

1,752 

4,239 

17 

4,000 

20,000 

3,000 

15,000 

300 

18 

1,000 

5,000 

1,000 

20,000 

1,000 

64 

19 

1,000 

13,000 

140 

2,806 

679 

067 

1.900 

20 

2,135 

9,149 

36 

759 

4,066 

12,000 

24 

4.000 

21 

11, 525 

6,348 

20 

90 

9,000 

23,154 

205 

2.000 

63 

16 

1,814 

8,153 

490 

1,997 

322 

2,384 

267 

2,308 

494 

1,076 

17 

1,000 

2,000 

2,000 

15,000 

18 

200 

3,000 

500 

8,000 

63 

19 

2,763 

6,318 

561 

3,516 

2,116 

14 

2,266 

75 

1,000 

20 

2,000 

6,000 

21 

100 

4,000 

62 

16 

500 

3,000 

17 

1,000 

4,000 

18 

500 

2,000 

19 

1,000 

4,000 

' 

20 

2,000 

5,000 

21 

2,000 

6,000 

, 

61 

16 

250 

2,000 

400 

3,000 

17 

949 

1,856 

843 

113 

925 

395 

18 

800 

30 

500 

54 

19 

4,000 

660 

5,000 

88 

20 

16 

640 

400 

976 

50 

15 

21 

2,500 

600 

60 

16 

800 

30 

500 

17 

23 

2,956 

483 

1,200 

28 

570 

320 

18 

50 

3,595 

221 

1,991 

26 

1,271 

24 

856 

19 

2,023 

600 

2,181 

16 

312 

209 

500 

60 

20 

25 

2,300 

60 

156 

40 

1,883 

37 

438 

60 

21 

12 

2,133 

34 

125 

20 

690 

321 

529 

800 

30 

500 

Total 

84,997 

263,397 

41,924 

157,  536 

2,071 

37,910 

2,311 

67,609 

9,825 

34,241 

NOTE: 


M.B.M.=r     1,000  Bd.    ft. 

(Material  8"  &  over  in  Diam.   Breast  High) 


CDS. =  Cords 

(Material  5"  to  8"  in  Diam.  Breast  High) 
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ASPEN  VOLUME  -  COOK  AREA 
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Range 

Range 

Range 

Range 

Range 

Range 

21 

20 

19 

18 

17 

16 

TW.  66 


7WP.  65 


TWP.   64 


UJ 


TVP.  63 


7VP.  62 


TWP.  61 


TWP.  60 


A/ 


SCALE  -    1"       6  MILES.. 

LEGEND 

Ra  n  road  s  ill  iiiiiiilliiliiiHIII  1 1 1  'lllll  llllilll 

Blacktop  Highway  ^^^^^ 

Graveled  Road —  — 

M.B.M.—  Thousand  Bd.  Ft.     (Material  8"  and  Over  In 'OfiM.  Breast  Ht.) 
Cds.—  Cords  (Material  5"  to  8"   In  DIam.   Breast  Ht.) 
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E  -  Stunpage,  Log  an 

d  Lumber  Values  (All  ownerships 

(Private) , 

(Federal  and  State  Lands). 

Aspen 

Balsam 

Jack 
Pine 

Ash 

Sim 

Birch 

Stumpage  Values  per  M.B.M. 

$  lc50 

2»00 

3c  00 

1.50 

1»50 

2.00 

Rough  Lumber  on  Road 

17.50 

17.50 

19  50 

17.50 

17.50 

17.  50 

Rough  Lumber  at  Factory 

20c  50 

20o50 

22  c  50 

20c  50 

20.50 

20.50 

Logs  on  Road 

7c  85 

7o85 

9  85 

7„85 

7.85 

7,85 

Logs  at  Mill 

12.00 

12.00 

14,.  00 

12.00 

12,.  00 

12.00 

Prices  subje 

ct  to  rise  due  to  unsettled  war  c 

onditions 

F  -  Present  Possible  Output  - 

The  Planning  Board  has  on  file  a  list  of  31  small  saivmills  operat- 
ing intermittently  in  the  area.   A  conservative  estimate  of  the 
annual  output  of  the  average  small  mill  has  generally  been  accepted 
as  500,000  board  feet.   Based  on  the  volumes  available  in  the  area, 
and  on  a  300  day  year,  it  is  felt  that  the  Cook  area  can  mill  about 
51,000  bd.>  ftc  of  box  lumber  per  day  over  a  period  of  the  next  seven 
years. 

From  the  standpoint  of  a  sustained  output,  all  of  the  present  vol- 
\jme  of  Aspen  (84»99  million  feet)  and  half  the  mature  Jack  Pine 
(20,96  million  feet)  should  be  cut  over  a  period  of  ten  years,  in- 
stead of  seveno   This  would  mean  a  daily  cut  for  300  days  per  year 
of  36,000  bd.  feeto 

Q  -  Future  Supply  - 


a  -  Aspen  -  After  the  next  10  year  period  at  is  safe  to  assume  that 
the  future  supply  of  lumber  from  this  species  will  be  unlimited 
for  a  utilization  plant  in  the  area.   Approximately  60fo  of  the 
entire  Cook  area  is  now  covered  with  aspen  types  ranging  from  10 
to  40  years  in  age.   Measurements  show  that  this  type  of  timber 
grows  from  one  to  two  cords  per  acre  per  year,  and  the  most  con- 
servative figure  shows  a  total  growth  for  the  area  per  year  of 
500,000  cords. 

b  -  Other  Species  -  The  supply  of  Jack  Pine  in  the  extreme  eastern 
portion  of  the  area  will  be  plentiful  for  the  next  forty  years  due 
to  the  large  acreage  of  Jack  Pine  in  the  40  to  70  year  age  class. 
The  younger  age  classes  after  that  period  are  problematic.   There 
will  always  be  a  good  mixture  of  Balsam  with  the  Aspen,  since  this 
species  is  coming  in  heavy  after  past  logging  operations.   The 
^Vhite  Pine  and  Red  Pine  stands  are  giving  way  to  the  Aspen  and 
Balsam  types  and  cannot  be  depended  upon  for  heavy  production  in 
the  future. 
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II  -  Labor 

A  -  NuRt«r  Avat1«bl«  In  Cook  -  25  nen 

B  -  Number  Available  Within  10  Mllaa  of  Cook 

(200  available  for  work  in  Plant) 

C  -  Education  and  EKperlence 

1  -  8th  grade  and  high  school  graduates.   Many  have  been  in  the 
timber  industry  and  are  familiar  with  the  wood  working  industry^ 

0  -  National Ity 

1  -  Finnish  Americans 

"2  -  Ilorwegian  Americans 

3  -  Swedish  Americans 

C  -   Wage  Rates  (wage  rates  at  plant  40  nllet  east  of  Cook) 

1  -  Unskilled  -  yo  37  per  hour 
•2  -  Ripper       .42  "   " 

3  -  Ilailer       c40  "   " 

4  -  Re saw  nan    .40  "   " 

F.-  Unenployment  fnsuranca 

1-7  men  or  less  men  employed  -  no  need  of  unemployment 

insurance o 
'2  -  lilmployer  pays  3^3  of  salary  into  unemployment  insurance 

6  .  Social  Security 

1  -  Smployee  pays  ifo   of  wage 

2  -   Employer  pays  ifo  of  wage 

H  -  Conpentat I  on  ln«uranc« 

1  -  Depends  upon  the  risk 

'2  -  Rates  paid  applicable  to  box  factory 

III  -  Sites,  Water,  Power  and  Taxes  for  Plant  Development 

A  -  Acreage   val labia 

a  -  Price  (:Jl,OOOoOO  per  40  acres) 

b  -  Location  with  reference  to  Railroad 

1  -  On  railroad  siding 
c  -  Availability  of  water 

1  -  Village  water  supply  available 

2  -  Little  Fork  River  near  site 

8  -  Power 

a  -  ]illectricity  rates   in  Cook  by  Arrowhead  Light  and  Power  Co. 


Ill  -  Sites,  etc.  -  Continued 
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Schedule  "D": 
1  -  Li^ht: 

First  50  K.!V.n.  used  per  mo.  ?  .08 

Ilext  50  K.W.H  "   "  "  „  07 

llext  1500  "  »•   »♦  »»  ,05 

Sxcess   i:.'7.:i.  "   "  "  „04 

Minimun  Jlc  25  per  month,  Service  Charge  O*  CO 

Schedule  "C"  -  Power  Rate: 

First  250  K.VLIL  used  per  mo^  0  < 05 
IJext  1500   "     "    »'   "    „04 
Excess      "     "    "   "    .03 
Minimum  $2c 50  per  month,  but  not  less  than  ?1.00  per 
horsepower  of  connected  load. 

All  of  the  above  rates  are  neto   Energy  will  be  billed  at  Olqf 
per  KcWoIl.  higher  than  the  above  rates  and  =019^  per  y..,l.ll.   will  be 
allowed  if  paid  by  the  discount  date^ 

b  -  IJorthern  Electric  Co-operative 

(Line  runs  north  of  town  at  Village  limits) 

Class  of  service  desired  and  size  of  instalation 
would  determine  rates 

Piates  studied  and  approved  by  the  Rural 
Electrification  Administration,  Rate  Section, 
IVashington,  D„  C  = 

c  -  Other  Fuels 

1  -  Gasoline 

^Vholesale  Regular  grade  -JOo  19.  6 

(49f  rd.  tax  inclo ) 
VJholesale  Low  grade     -  0  18o  6 
{4:^   rd,  tax  inclo ) 

"2  -  Diesel  Fuel  -  v  9.20  per  hundred  gallons 

3  -  Fuel  Wood  (Birch)   0  7»50  per  4'  x  4'  x  8'  cord 

4  -  Bituminous  Coal 

Steam  Coal  -  OlO- 00  per  ton 


C  •  Wat«r  Supply 


a  -  Little  Fork  River  near  site 

b  -  Well  water  -  Village  water  system 


D  -  CI Imate 


a  -  Minimum  temp.  40  degrees  F,  below  zero  - 

Maximum  temp,  90  degrees  F« 

b  -  Average  snowfall  -  80"  -  precipitation  -  28"  mean  annual 

temp,  38  degrees  F. 
0  -   Snow  on  ground  5  months  of  year 

d  -  Extensive  winter  logging  done  because  of  use  of  snow  and 
ice  roads 


Ill  -  Sites,  etc.  -  Continued 
C  -  Tftx«s 

1  -  In  Cook 

a  -  Total  real  estate  and  personal  property  tax  rate  - 
(1940)  -  205.8  mills 

2  -   Tovraships  outside  of  Cook  total  tax  Rate  (1940) 

Owens  -  182o8  mills 
Field  -  172.9   " 
Deatty-  187.  3   " 
I]o  sales  tax  in  Minnesota 

F  -    lntiir«ne«   iiiit%j    fffrfi') 

1  -   In  Cook 

a  -  Volunteer  fire  department  in  Cook 
b  -  Little  Fork  River  boarders  site 
c  -  Rates 

Rates  depend  on  hazards 

Ardin  Block  business  center  $7.00  per  JjlOOoOO  annually. 

Residential  :)o42  per  $100.00  annually, 

'2  -  Outside  town  limits 

$lolO  per  §100.00  farm  rates v---^ 

Lumber  piles  in  woods  $7=50  per  $100.00 

Lumber  piles  200*  cleared  all  around  -  $2.00  per  $100.00 

Local  lumber  yard  pays  $2.00  per  $100=00  annually* 

A  Volunteer  Fire  Department  has  been  organized,  and  insurance 
rates  are  in  process  of  lowering. 

ly  -  Transportation  Facilities 

A  -  Railroad 

The  Duluth,  Winnipeg  &  Pacific  railroad  passes  through  Cook  with 
scheduled  freight  trains  two  times  per  day.   Rates  for  special  com- 
modities can  be  obtained  upon  application  to  the  Railroad  and  Ware- 
house Commission  (Competitive  rating) 

B  -  Laka   (Oraat  Lakaa) 

The  Great  Lakes  offer  a  possibility  of  cheaper  transportation  to 
eastern  markets,  through  the  port  at  Duluth,  90  miles  distant. 


C  -  Truck 


Cook  is  serviced  by  black-top  State  highway  from  the  south.   It  is 
well  maintained  and  passable  in  all  seasons. 


V   -  Geographical    Location  of  Cook 
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VI  -  Conclusion 

The  Planning  Board  feels  that  the  committee  has  brought  out  the 
fact  that  there  is  a  tremendous  volume  of  Aspen  and  Jack  Pine  in  the 
area.   It  wishes  to  point  out  also  that  the  area  is  tributary,  in 
fact,  the  only  outlet  for  virgin  timber  of  eight  tovmships  lying  to 
the  east  in  the  Superior  national  ITorest. 

It  is  believed  that  a  ready  market  in  the  center  of  the  area,  to- 
gether with  the  offer  of  reasonable  prices  for  the  products,  will 
make  most  of  this  timber  available  to  a  wood  using  industry,  which 
might  want  to  establish  here. 
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THE  MEANING  OF  CONSERVATION^^ 
Mo  BojDickermani/ 


1/  A  talk  given  at  the  annual  meeting  of  the  Western  Faim  Economics  Association, 
Pullman,  Washington,  June  ^8,  1950* 

2/  Chief,  Division  of  Forest  Economics,  Northern  Rocky  Mountain  Fordst  and 
Range  Experiment  Station,  Missoula,  Montana* 


Some  Definitions  and  Concepts 

Perhaps  it  will  seem  presumptions  for  me  to  spend  half  an  hour  discussing  the 
meaning  of  conservation  when  Webster's  dictionary  defines  the  word  in  eight 
or  ten  lineso  I  am  sure  you  will  agree ^  however^  that  a  dictionary  definition 
is  not  much  help  in  developing  a  concept  of  what  is  involved  in  the  conserva- 
tion of  our  natural  re  source  s»  Neither  are  most  of  the  (J^finitions  which  have 
been  pi'epared  by  economists  and  conservationists  over  the  years o  Satisfactory 
as  some  of  them  may  be^  we  still  face  the  problem  of  giving  meaning  to  the 
concept  ~  of  dissecting  and  explaining  the  definitions. 

An  early  discussion  by  one  author  says^  "Conservation  means  the  greatest  good 
for  the  greatest  number  -  and  that  for  the  longest  time."  Another  author  sug- 
gestSp  "that  the  heart  of  the  conservation  problem  is  the  determination  of  the 
proper  rate  of  discount  on  the  future  with  the  respect  to  the  utilization  of 
our  natural  resources o"  Someone  else  has  said  that  "conservation  is  not  an 
activity  or  an  operation^,  but  a  principle  or  philosophy*,"  These  statements 
lead  me  to  believe  that  the  economist  was  right  who  stated  that  "the  word 
"conservation'!  seems  impossible  of  final  definition  for  its  meaning  changes 
with  both  time  and  place »" 

This  evening  I  will  not  attempt  to  define  the  word  conservation^  but  will  dis- 
cuss instead  some  of  the  broad  aspects  involved  in  the  conservation  of  our 
natural  wild  land  resources*  Everyone  will  agree^  I  thinks  that  what  we  are 
trying  to  do  in  our  conservation  effort  is  to  maintain  all  of  our  natural 
renewable  resources  sufficiently  productive  that  the  people  in  this  country 
will  never  suffer  from  the  lack  of  the  benefits  they  should  obtain  from  their 
resources. 

There  are  two  general  concepts  of  how  that  might  be  accomplished o  The  first, 
and  perhaps  older  of  the  two^  is  that  of  minimizing  use  so  there  will  be  more 
of  a  given  resource  for  future  generations o  This  is  the  savings  bank  idea  - 
putting  away  for  safekeeping  for  future  use.  Such  a  concept  perhaps  has 
utility  when  we  are  thinking  of  the  non«renewable  resources  such  as  metals^ 
oil^  and  coalo  It  has  also  cropped  up  repeatedly  in  connection  with  the 
renewable  re  source  So  For  example  ^  some  200  years  ago  stands  of  oak  in  Florida 
were  set  aside  for  ship  timbers  so  that  the  Navy  would  have  an  adequate  future 
supplyo 

The  weakness  of  this  savings  bank  idea  is  apparent  to  even  the  layman.  There 
is  real  reason  to  doubt  that  it  has  any  place  in  the  management  of  our  renew- 
able resources  such  as  timber  and  foragCo  In  the  forestry  field  we  have 
learned  through  experience  and  research^  that  there  is  in  general  more  to 
gain  in  maintaining  a  thrifty  growing  stand  than  there  is  in  holding  on  to 
an  overmature  oneo  The  forests  and  all  other  renewable  resources  are  subject 
to  the  forces  of  destruction,,  Plants  and  animals  cannot  indefinitely  be 
stored  on  the  stump  or  hoof*  Diseases^  insects^  fire^  old  age^  or  some  other 
factor  removes  them  from  the  scene*  Furthermore ^  just  as  a  mowed  lawn  grows 
better  than  an  unmowed  one  our  renewable  resources  are  in  general  more  pro- 
ductive when  used  than  when  locked  up  for  posterity*  Foresters  have. prov-ed-, 
for  example 5  that  by  increasing  the  number  of  trees  on  an  acre  of  land  and  by 
cutting  trees  when  they  have  reached  their  maximum  current  annual  growth, 
cellulose  yields  can  be  more  than  doubled  over  what  is  found  in  an  unmanaged 


forest.  Likewise,  land  managers  have  devised  ways  and  means  of  increasing 
the  annual  water  yield  of  wild  land  by  manipulating  the  vegetative  cover. 

Present-day  Concept  of  Conservation 

The  other  concept  of  conservation  arises  out  of  the  realization  that  renew- 
able resources  can  be  used  and  built  up  at  the  same  time.  It  might  be  stated 
this  way:  Our  natural  resources  should  be  currently  used  and  managed  so  as 
to  maximize  their  productivity  and  long-run  contribution  to  society.  The 
emphasis  in  this  case  is  on  use  instead  of  saving.  To  apply  such  a  concept 
calls  for  skill,  tinderstanding,  and  basic  knowledge,  for  not  only  are  biolog- 
ical factors  involved,  but  also  economic  and  social  interrelationships.  Never- 
theless, this  is  the  only  acceptable  concept  if  we  want  this  country  to  make 
the  most  of  its  economic  potentialities « 

Conservation  at  its  best  is  the  antithesis  of  exploitation,  which  we  usually 
think  of  as  capital  depletion  over  a  short  period  with  little  or  no  provision 
for  continuity  of  resource  benefits,  A  major  element  in  sound  conservation 
is  the  time  factor,  the  taking  into  account  of  the  rate  of  replacement  through 
biological  processes  and  the  immediate  and  future  need  of  society  for  a  given 
resource. 

Multiple  Use  of  Wild  Lands 

Almost  all  land  can  be  put  to  more  than  one  kind  of  use.  In  applying  the  prin- 
ciple of  conservation  one  is  forced  to  give  full  consideration  to  the  varied 
beneficial  uses  to  which  the  land  can  be  put  -  uses  which  are  often  complemen- 
tary but  more  often  overlap  or  conflict.  True  application  of  conservation 
must  achieve  a  balance  between  them.  This  usually  is  attainable,  not  through 
dedication  of  the  land  to  only  one  use,  but  to  its  assignment  to  two  or  more 
uses.  This  is  known  as  "multiple  use"  and  its  application  is  the  key  to  con- 
servation on  wild  lands. 

Multiple  use  of  wild  land  means  different  things  in  different  places,  but  most 
commonly  in  this  region  it  involves  three  resources:  water,  timber,  and  for- 
age. To  maximize  the  productivity  of  one  may  mean  to  reduce  the  use  of  an- 
other. To  have  more  water  for  power  and  irrigation  in  the  Northwest  may  mean 
less  timber.  To  maximize  forage  yields  may  also  mean  less  timber,  or  con- 
versely, to  have  more  timber  may  mean  less  forage  and  less  water.  Thus,  what 
we  do  with  one  resource  has  an  effect  on  another.  Generally  speaking,  we  can- 
not have  TnayiTTniTn  productivity  of  all  renewable  resources  on  a  given  area. 
What  we  strive  for,  of  course,  is  to  maintain  the  balance  that  produces  the 
greatest  net  social  benefit.  It  is  in  the  manipulation  of  the  several 
resources  to  secure  the  greatest  net  benefit  that  we  become  involved  in  so 
many  intricacies  and  complications  that  multiple  use  of  wild  land  is  regarded 
by  some  administrators  as  multiple  confusion. 

If  it  is  not  confusing,  it  certainly  is  complex.  The  more  experience  we  have 
the  more  we  realize  that  conservation  of  wild  land  is  an  involved  management 
job.  For  example,  we  cannot  decide  to  grow  timber  and  forget  about  the  water 
and  we  cannot  decide  to  produce  the  maximum  desirable  flow  of  water  and  forget 
about  the  timber.  Both  resources  are  vitally  important  so  we  must  manage  for 
both.  I  think  it  is  safe  to  say  that  the  biggest  problem  in  wild  land  admin- 
istration in  the  Northwest  today  is  to  abtaia  the  type  of  management  needed 
for  desirable  multiple-use  benefits, 
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DeveloTanent  of  Conservation  in  the  United  States 

During  the  earliest  days  in  this  country  a  few  farsighted  individuals  expressed 
concern  over  the  depletion  and  injury  of  the  natural  resources.  Nevertheless^ 
the  number  of  conservationists  for  a  long  time  in  the  history  of  this  country 
was  very  small o  Only  in  the  last  half  century  has  the  conservation  idea  become 
an  important  part  of  our  national  thinkingo  As  far  back  as  1890  the  American 
Association  for  the  Advancement  of  Science  petitioned  the  President  to  appoint 
a  commission  to  investigate  the  necessity  of  preserving  certain  parts  of  the 
present  forest  land  as  a  requisite  for  the  maintenance  of  favorable  water  con- 
ditions* The  first  concrete  step  in  true  conservation  was  the  setting  aside 
of  forest  reserves  in  the  Westo  These  later  became  what  are  known  today  as 
national  forests.  The  organic  act  providing  for  administration  of  these  lands 
was  passed  in  1897  and  stated  that  national  forests  could  be  established  only 
to  (l)  secure  favorable  waterflow  conditions  and  (2)  provide  a  continuous 
supply  of  timber o 

Again  in  1911i)  with  the  passage  of  the  Weeks  Law^  this  Nation  took  another 
forward  step  in  spelling  out  conservation  policy  affecting  wild  land:  The 
Secretary  of  Agriculture  was  directed^  not  just  authorized^  to  purchase  for- 
est lands  in  watersheds  of  navigable  streams^  when  the  Secretary  found  federal 
control  of  such  lands  would  favor  navigation.  It  is  interesting  to  note  that 
the  multiple-use  idea  was  present  in  the  early  stages  of  conservation  and  as 
administrative  policy  has  developed^  the  idea  has  broadened.  Today  we  find 
public  agencies  taking  into  consideration  not  only  water  and  timber^  but  also 
forage^  recreation^  and  wildlife.  The  Forest  Service^  Soil  Conservation 
Service^,  Bureau  of  Land  Management^  Bureau  of  Reclamation,  state  conservation 
departments^  and  other  public  agencies  have  been  established  as  the  conserva- 
tion program  has  developed  and  rounded  outo 

Though  conservation  has  come  a  long  way  in  50  years  we  still  have  a  long  way 
to  go.  For  one  thing  the  job  has  been  tackled  piecemeal,  plugging  first  at 
one  item  then  at  another.  The  result  is^  that  lacking  an  integrated  approach, 
we  now  find  some  resources  being  developed  at  the  e^qjense  of  others,  that  a 
greater  national  effort  may  be  going  into  one  resource  than  is  desirable  at 
the  present  time^  whereas  other  phases  of  conservation  with  less  appeal  are 
neglected. 

So  far  as  most  publicly  owned  wild  lands  are  concerned  one  can  say  that  there 
is  an  intent  to  manage  these  lands  so  as  to  keep  them,  highly  productive. 
There  is  a  positive  policy  of  conservation  for  these  lands.  The  trouble  is 
that  action  has  trailed  far  behind  policy.  Americans  as  a  group  have  yet  to 
realize  that  management  of  some  400  million  acres  of  public  land  is  a  very 
big  job. 

Conservation  on  private  lands  poses  a  different  sort  of  problem  -  the  recon- 
ciliation of  private  and  public  interests  and  obligations.  Generally  speak- 
ing^ the  use  of  natural  resources  for  private  and  public  interests  conflicts, 
and  conflicts  sharply.  Frequently,  what  seems  to  be  good  for  the  individual 
may  not  be  so  good  for  society.  Private  ownership  carries  with  it  the  priv- 
ilege to  use  wisely  or  to  misuse  a  resource.  To  attain  wise  use  in  the  field 
of  resource  conservation  calls  for  a  public  policy  vAiich  redeems  public  respon- 
sibility to  private  landowners,  and  likewise,  calls  for  the  individual  to  raise 
his  sights. 
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Fortunately,  in  forest  and  soil  conservation  some  steps  in  this  direction 
have  already  been  taken.  In  the  forestry  field  the  ClarteWcNary  Act  of 
1924  provided  for  public  assistance  to  private  forest  owners  when  the  private 
owner  meets  certain  conditions.  This  partnership,  in  achieving  conservation 
was  a  major  forward  step  in  public  policy.  What  is  needed  now  is  a  further- 
ance of  this  principle. 

The  idea  that  there  are  miniramn  conservation  standards  which  every  private 
owner  of  wild  land  should  be  expected  to  meet  has  been  slower  to  take  hold. 
However,  in  recent  years  several  progressive  states  have  undertaken  to  give 
at  least  some  degree  of  protection  to  the  pubOJLc  by  passing  regulatory  laws 
setting  minimum  standards  of  forest  practices* 

You  may  ask  to  what  may  we  attribute  progress  in  conservation  on  wild  land 
during  the  past  half  century.  It  seems  to  me  that  the  basic  reason  has  been 
a  growing  awakening  as  to  the  significance  of  conservation  to  national  pros- 
perity and  security,  I  say  "growing  awakening"  because  as  a  nation  we  are 
certainly  not  yet  fully  cognizant  of  the  stake  we  have  in  conservation  of 
^ild  land  resources. 

Conservation  in  the  Inland  Empire 

So  far  I  have  been  talking  in  generalities.  Let's  take  a  look  at  the  Inland 
Empire  and  consider  some  of  the  things  involved  in  wild  land  conservation. 
When  I  speak  of  the  Inland  Empire  I  am  thinking  of  that  part  of  Montana  west 
of  the  Continental  Divide,  the  panhandle  of  Idaho  and  a  half  dozen  counties 
in  the  eastern  part  of  Washington,  Although  we  see  fertile  agricultural 
lands  around  Moscow  and  Pullman,  only  10  percent  of  the  Inland  Empire  is 
cultivated.  Another  10  percent  is  range  land,  and  80   percent  is  forest. 
Going  eastward  from  here  you  climb  to  rough  mountainous  terrain  much  of  which 
is  inaccessible. 

Ten  years  ago  if  you  had  adced  the  average  forester  what  is  the  principal 
product  of  the  Inland  Empire  forests  he  would  have  said  "timber"  without  any 
hesitation.  Ask  him  today  and  he'll  unhesitatingly  say  "water,"  This  remark- 
able change  of  view  is  part  of  a  growing  recognition  of  the  importance  of 
water  over  the  Nation,  But  that  is  not  the  whole  answer.  Here  in  the 
Columbia  Basin  we  have  long  recognized  the  importance  of  water.  The  Grand 
Coulee  Dam  has  dramatized  the  fact.  Most  everyone  realizes  that  because  the 
oil  and  coal  resources  of  this  region  are  limited,  the  key  to  future  indus- 
trial development  is  hydroelectric  power.  We  know  too  that  great  untapped 
agricultural  opportunities  in  the  Northwest  are  in  the  several  million  acres 
awaiting  irrigation.  However,  the  importance  and  the  availability  of  water 
has  been  pretty  much  taken  for  granted. 

The  Columbia  River  flood  of  1948  with  its  loss  of  life  and  extensive  property 
damage  did  as  much  as  anything  to  jolt  us  out  of  our  complacency.  It  empha- 
sized, as  perhaps  nothing  else  could,  that  water  management  means  not  only 
dams,  but  dams  complemented  with  desirable  land  use  practices.  We  want  to 
avoid  falling  into  the  predicament  of  trying  to  conserve  water  with  a  row  of 
cups  along  the  edge  of  a  tin  roof.  For  the  wild  lands  wherein  most  of  the 
water  originates  we  need  to  apply  intensive  land  management  practices  to 
have  an  effect  on  streamflow, 
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Wild  land  managers  have  a  considerable  fund  of  basic  knowledge  when  it  comes 
to  growing  timber,  grass  and  wildlife o  They  know  far  less  about  how  to  make 
the  timbered  areas  in  particular  perform  like  a  well-regulated  irrigation 
system. 

The  fundamental  relationships  between  forests  and  water  are  pretty  clear.  We 
know  that  in  a  well-managed  forest  precipitation  is  absorbed  by  the  loose, 
porous  soil.  The  mere  presence  of  trees  acts  as  a  mechanical  hindrance  to 
runoff  o  Where  there  is  a  dense  vegetative  cover  snow  melt  is  retarded  and 
where  the  cover  is  removed,  percolation  is  lessened,  and  surface  runoff  accel- 
erated. When  the  forest  soils  are  functioning  properly  the  flow  of  mountain 
streams  is  better  stabilized  and  water  is  laden  with  less  silt  than  if  it 
originated  through  surface  runoff.  We  know  also  that  the  forest  charges  for 
its  service.  It  uses  some  of  the  water  for  tree  growth.  Then  too,  the  forest, 
through  cover  interception  of  snow  and  rain,  tends  to  increase  evaporation. 

Our  trouble  comes  in  developing  practices  for  taking  advantage  of  these  rela- 
tionships. What  do  we  want  to  achieve  in  watershed  management  of  wild  lands? 
First,  we  seek  to  keep  our  streams  clear  -  free  of  sediment.  Second,  we  seek 
to  reduce  the  frequency  and  severity  of  floods  by  keeping  low  seasonal  peaks 
in  waterflow,  Third^  is  to  time  the  waterflow  to  the  extent  possible  so  as 
to  have  it  coincide  with  the  periods  of  greatest  need  for  irrigation  and 
power.  This  is  a  nice  little  problem  in  logistics  because  the  greatest  need 
for  power  is  in  the  winter  and  the  greatest  need  for  irrigation  water  is  in 
the  summer,  A  fourth  objective  is  to  maximize  the  useful  runoff.  This  is 
not  so  important  now  but  it  will  be  in  the  future.  The  Bonneville  Power 
Administration  tells  us  that  the  annual  power  requirements  of  the  Columbia 
Basin  in  I96O  may  be  10  times  what  they  were  in  1940,  We  are  told  also  that 
the  irrigated  area  in  this  Basin  should  be  doubled  over  what  it  was  in  1939, 
in  which  case  the  water  requirements  would  be  more  than  doubled.  The  fifth 
objective^  and  certainly  not  the  least,  is  to  keep  the  soil  in  place.  We 
want  to  avoid  anything  like  what  I  once  saw  in  Italy,  Two  Italians  were 
toiling  on  a  hillside.  One  was  lugging  soil  from  a  stream  bed  back  up  a 
mountain  slope  to  a  once  productive  field.  His  partner  was  carrying  stones 
down  the  mountainside  and  building  check  dams  to  retard  runoff. 

It  does  not  take  much  imagination  to  realize  how  complicated  is  the  job  of 
regulating  forest  cover  to  reduce  floods  but  at  the  same  time  increase  useful 
runoff  without  damaging  the  soil  or  impairing  the  quality  of  the  water.  We 
have  a  lot  to  learn  in  forestry  about  how,  when,  and  where  to  cut  to  achieve 
these  purposes.  It  means  our  fire  protection  standards  and  programs  must  be 
geared  to  watershed  needs  as  well  as  timber-growing  needs.  At  one  time  our 
subalpine  forests  were  considered  to  be  of  little  value.  Some  day  we  may 
decide  that  because  of  the  snow  which  falls  on  such  areas  the  trees  on  them 
are  the  most  valuable  in  the  region. 

Water  is  only  one  product  of  the  forest  land.  There  is  a  major  job  of 
reconciliation  between  the  several  resources  and  their  use.  In  our  national 
forest  wilderness  areas  the  objective  has  been  to  keep  them  as  true  preserves 
-  untouched  and  undeveloped.  The  importance  of  these  back-country  areas  from 
a  water  supply  standpoint  may  force  an  adjustment  in  this  policy.  In  some 
cases  it  may  be  necessary  to  go  into  these  areas  to  plant  and  build  revetments. 
How  far  we  may  have  to  back  away  from  the  wilderness  idea  is  a  nice  technical 
question, 
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The  big  reconciliation  job,  of  course,  is  between  water  supply  and  timber 
growing.  Though  timber  values  have,  in  recent  years,  been  overshadowed  by 
water  values  they  nevertheless  have  played  a  tremendously  important  part  in 
the  growth  and  development  of  the  region.  The  forest  has  a  100-million- 
dollar  industry  dependent  upon  it,  an  industry  which  is  one  of  the  main  props 
of  the  local  economy. 

So  far  as  possible  forest  land  managers  should  attempt  to  produce  large  tim- 
ber yields  of  high  quality*  Yet  we  find  that  the  management  best  suited  for 
timber  production  is  not  in  all  cases  the  best  for  water  supply.  One  or  the 
other  or  both  must  give.  For  example,  the  protection  of  streams  very  often 
requires  leaving  strips  of  timber  from  which  the  yields  at  best  will  be 
reduced.  In  many  cases  the  intensity  of  cutting  which  is  most  economical 
for  the  logger  is  too  heavy  for  good  watershed  protection.  As  loggers  move 
from  the  lower  more  accessible  forest  areas  to  the  more  rugged  mountainous 
country  management  problems  multiply.  Greater  care  must  be  taken  to  avoid 
erosion  and  rapid  water  runoff. 

As  if  the  complexities  of  managing  for  multiple  use  were  not  sufficient, 
timber  growing  in  the  Inland  Empire  is  involved  and  complicated  by  economic 
considerations.  Two  species,  white  and  ponderosa  pines,  make  up  one  third 
of  the  timber  stand  but  supply  about  one  half  of  the  timber  cut.  They  have 
literally  been  the  backbone  of  the  lumber  industry.  You  say,  "Fine.  Let*s 
grow  more  white  and  ponderosa  pines  and  less  of  the  other  species."  One 
drawback  is  that  the  two  pines  commonly  grow  in  association  with  other 
species.  To  grow  succeeding  crops  of  pine  it  is  necessary  to  get  rid  of  the 
other  timber  occupying  the  space  we  want  to  use  for  growing  the  pine.  The 
markets  for  the  other  species  have  historically  been  inadequate.  Thus,  in- 
stead of  increasing  as  it  should,  the  acreage  of  white  and  ponderosa  pine 
types  has  been  diminishing  for  a  half  century. 

White  pine  is  the  most  valuable  species  we  have.  Yet,  it  is  very  provincial. 
It  just  cannot  be  moved  around  very  much.  Furthermore,  it  is  a  rather  weak 
soul  -  a  prey  for  many  pests.  Over  the  past  quarter  century  we  have  spent 
millions  of  dollars  to  protect  it  from  the  blister  rust  disease.  Now  a  new 
disease  known  as  pole  blight  has  come  along  which  is  killing  young  white 
pine.  Conservation  in  this  case  involves  finding  a  means  of  controlling  the 
pole  blight.  It  means  deciding  where  it  is  economical  to  grow  white  pine  in 
the  face  of  blister  rust. 

You  might  conclude  that  we  had  better  forget  about  white  pine  in  the  Inland 
Empire  and  grow  our  timber  elsewhere.  But  it  is  not  so  simple 5  no  more  than 
it  would  be  to  replace  \the&t   production  here  in  the  Palouse  by  moving  wheat 
culture  to  the  rocky  rolling  hills  of  New  England.  Furthermore,  if  national 
timber  needs  are  to  be  met,  we  need  high  productivity  of  all  timber  lands  in 
all  forest  regions, 

I  could  go  on  and  recite  more  complexities  of  wild  land  management.  There 
are  many.  What  I  have  said  is  sufficient,  however,  to  emphasize  that  merely 
to  speak  of  conservation  as  "wise  use"  of  natural  resources  is  to  oversimplify 
it.  We  can  better  describe  wild  land  conservation  as  the  big  and  challenging 
job  of  so  managing  and  manipulating  the  resource  as  to  produce  the  greatest 
and  most  desirable  composite  of  benefits.  It  is  a  job  we  will  never  do  to 
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our  complete  satisfaction  because  of  the  complexity  of  the  interrelationships 
both  ecological  and  economic. 

In  my  estimation,  vrild  land  conservation  may  be  divided  into  two  parts.  The 
first  one  -  one  in  which  you  economists  should  participate  actively  -  is  the 
interpretation  of  the  needs  of  this  country  in  terms  of  the  desirable  combin- 
ation of  benefits.  As  in  every  other  activity  there  is  a  limit  as  to  how  far 
this  country  can  go  in  conservation.  We  need  to  be  sure  our  efforts  are  ex- 
pended where  they  will  do  the  most  good,  recognizing  that  the  intangible  or 
nonmeasurable  values  will  in  many  instances  be  the  principal  benefits  to  be 
obtained.  The  second  phase  of  conservation  is  to  develop  and  effectuate  pro- 
grams which  will  accomplish  the  desired  end  efficiently  and  in  keeping  with 
the  benefits  to  be  attained. 

What  Happens  When  Conservation  is  Neglected 

At  this  point  I  wouldn't  be  surprised  if  you  were  prompted  to  ask  what  the 
desired  end  is.  My  answer  would  be  simply  this,  "A  stronger,  more  secure 
and  prosperous  United  States."  That  is  the  ultimate  objective  of  conserva- 
tion and  technicians  have  a  tremendous  task  pursuing  this  objective.  Not  so 
long  ago  I  spent  the  better  part  of  two  years  in  Greece  and  Italy.  The 
things  I  observed  in  those  two  countries  are  an  excellent  illustration  of 
what  not  to  do,  of  what  happens  when  society  is  wasteful  and  neglects  conser- 
vation. 

Both  Greece  and  Italy  centuries  ago  rose  to  world  domination  only  to  fall 
back  into  economic  and  political  chaos.  Historians  and  economists  agree  that 
to  a  large  degree  this  fall  and  the  recent  chaos  are  basically  the  result  of 
long-time  resource  depletion.  Evidences  of  soil,  timber,  and  forage  decline 
are  everywhere  in  these  countries.  To  be  sure,  they  never  had  the  bountiful 
supply  of  natural  resources  that  we  in  this  country  inherited,  but  it  is 
almost  trite  to  say  there  has  been  neglect.  The  end  result  is  startling. 
Today  these  two  countries  are  just  bogged  down  trying  to  eke  out  an  exist- 
ence, to  get  enough  food,  fuel,  and  shelter  so  that  human  life  can  exist. 

In  Greece,  for  example,  in  many  mountain  villages  -  and  more  than  three 
fourths  of  the  people  live  there  -  at  least  one  person  in  each  family  spends 
his  full  time  bringing  in  fuelwood  just  to  cook  two  scanty  meals  a  day.  In 
this  country  very  few  of  us  spend  more  than  a  week  or  two  of  our  wages  for 
cooking  fuel.  Throughout  most  of  Greece  oak  brush  is  the  only  forage  for 
livestock,  and  even  the  goats  have  a  hard  time  getting  by  on  this.  In  some 
areas  the  goats  give  less  than  60  quarts  of  milk  per  year,  whereas  here  we 
expect  at  least  a  quart  of  milk  per  day.  I  can  assume  you  that  their  brush- 
fed  goats  are  not  very  palatable.  Grain  crop  yields  are  low  tooo  Irrigated 
wheat  lands  seldom  yield  more  than  20  bushels. 

In  Italy  the  story  is  much  the  same,  although  not  so  bad  as  in  GHece. 
Traveling  through  southern  Italy,  one  is  startled  by  the  miles  a^id  miles  of 
barren,  denuded  mountain  land.  When  you  see  a  peasant  carrying  teoil  back 
up  on  to  the  hillside  you  cannot  help  but  know  something  has  gon^  wrong. 
To  be  sure,  there  are  rich,  deep,  fertile  soils  on  the  narrow  coastal 
plains,  but  again  one  wonders  how  much  more  food  and  forage  therb  would  be 
if  this  soil  were  spread  out  over  the  countryside.  Patches  of  cultivated 
land,  except  for  the  coastal  plains,  are  seldom  more  than  two  to  five  acres 
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and  because  of  their  small  size  these  fields  cannot  be  tilled  to  advantage 
with  machinery-o  The  Italians  are  deeply  concerned  over  their  water  problems  - 
irrigation^  drainage,  and  flood  control o  In  the  Pontine  marshes,  for  example, 
where  millions  of  lire  have  been  spent,  there  is  a  three-way  water  system  - 
canals  to  drain  the  marshes,  containment  walls  and  viaducts  to  carry  the 
mountain  flood  water  across  the  marshes  to  the  sea,  and  irrigation  canals  to 
water  the  agricultural  lands.  This  is  Just  one  example  of  how  difficult  life 
becomes  when  our  natural  resources  get  out  of  hand,  when  conservation  as 
national  policy  is  neglected. 

In  both  countries  the  effects  of  resource  depletion  on  the  people  and  their 
social  institutions  are  readily  apparent.  Poor  diets,  lack  of  housing  and 
inadequate  health  facilities  are  resulting  in  physically  weak  and  emotionally 
unstable  populations  and  political  unrest »  These  are  the  end  results  of 
neglect  and  disregard  for  natural  resources,  and  in  a  negative  way  give  a 
very  pointed  meaning  to  conservation » 

To  summarize,  conservation  means  use  -  wise  use  of  our  natural  resources  for 
the  benefit  of  societyo  To  accomplish  this  is  a  complicated  and  involved 
tasko  To  fail,  though,  is  to  admit  that  sooner  or  later  we  will  join  the 
impoverished  countries. 
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''HY  bUlLDii. 

Summarization  of  Issues  Raised        ''      BERi^i^Y^^^^ 

/' 
Foreword 

The  following  summary  is  an  attempt  to  define  more  specifically  the  principal 
issues  and  ideas  advanced  by  various  individuals  in  the  discussions  last  year.  It  is 
expected  that  the  group  will  wish  to  amplify,  modify  and  otherwise  revise  this  state- 
ment. It  is  submitted  merely  as  a  basis  for  discussion  in  the  first  meeting  of  this 
semester  and  as  an  attempt  to  bring  into  more  ooncrf*t.*'  form  the  highlights  of  the  mejt* 
inga  of  last  year.   It  would  appear  that  a  clearer  defining  of  issues  and  concepts  may 
make  possible  more  orderly  and  rigorous  consideration  of  specific  phases  in  future  meet 

The  discussions  of  last  year  served  to  provide  a  better  acquaintance  with  the 
outlooks  of  people  from  various  disciplines  and  to  uncover  some  of  the  major  divergences 
in  viewpoint.  It  is  the  opinion  of  several  members  of  the  group  that  we  should  now  seok 
to  move  forward  from  that  level  Of  attack  to  more  specific  consideration  of  concepts  ard 
viewpoints  in  ways  that  might  develop  contributions  for  a  wider  audience  a 

Summary 

The  economists  held  forth  in  the  earlier  sessions  and  presented  certain  view- 
points but  did  not  always  agree  with  each  other «  The  following  are  some  of  the  points 
stressed; 

That  the  period  of  soil  exploitation  is  an  historical  stage  in  the  maturing  of 
a  country.  Extreme  exploitation  during  this  stage  in  north  Europe  was  inhibited  by  the 
feudal  organization  of  sooietyo  That  iator  checks  grew  out  of  the  scaroi-ny  of  natural 
resources  and  the  development  of  certain  traditional  attitudes  toward  the  land,  also, 
out  of  the  fact  that  outlets  for  agricultural  people  were  limited.  Hence  they  must 
safeguard  the  basic  fesouroe  which  meant  to  them  a  means  of  existenoea  Some  exception 
was  taken  to  the  concept  of  feudalism  here  expressed* 

Emphasis  was  given  to  the  need  for  developing  a  more  adequate  basis  for  "sociaJ" 
cost  accounting  through  clearer  identification  of  social  values  arising  from  given 
activities  and  the  social  costs  associated  with  actions  or  failures  to  act,  A  dis- 
tinction was  drawn  between  so-called  "positive'*  and  ^negative"  measures,  the  former 
designed  to  specify  what  shall  be  done^  the  latter  what  shall  not  be  done* 

Exception  was  taken  to  the  view  that  another  approach  to  future  values  than  that 
based  on  discounted  present  values  could  be  taken  logically.  This  view  held  that  the 
discounted  future  value  provides  the  only  rational  means  of  determining  distribution  of 
J  present  inputs.  Thoae  supporting  this  view  would  admit  that  government  might  logically 
;  check  certain  activities  at  times  but  that  this  would  usually  be  a  temporary  expedient. 
No  satisfactory  common  denominator  for  the  social  and  the  individual  approach  emerged 
from  the  discussions* 

Stress  was  given  to  the  view  that  the  attainment  of  an  ultimate  value  may  Justify 
destructive  measures  whioh  hasten  that  process,  as  for  example^  the  rapid  and  v/asteful 
■  conversion  of  forests  to  farm  lands,  exhaustion  of  certain  lands  and  movinr,  on  tc  nev;. ; 
more  fertile  areas* 
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The  i^ew  r/as  staunchly  defended ,  however,  that,  from  a  national  riewpoint 
certain  fundamental  refiouroes  muat  be  maintained)  that  the  life  of  the  nation  must  be 
assumed  to  be  perpetual  whereas  the  individual's  oonoern  with  future  values  is  limited 
roughly  to  his  prospective  life  span*  This  latter  view  would  appear  not  to  have  been 
challenged  as  much  as  it  might  have  been* 

No  one  undertook  to  state  a  principle  governing  the  logical  treatment  of  non- 
renewable resources* 

A  second  line  of  discussion  was  carried  mainly  by  the  geographers  and  focussed 
oii  the  general  proposition  that  man,  in  his  unwisdom,  is  a  destructive  force.  He  has 
desecrated  the  land  and  it  is  time  to  take  an  accounting*  Some  differences  of  opinion 
appeared  as  to  the  historical  facts  of  the  situation  as  follows: 

la  The  extent  and  Intensity  of  erosion 

2»  Man's  influence  on  this 

There  are  certain  natural  processes  of  erosion  and  possibilities  that  seriously 
overgrated  conditions  may  have  occurred  before  the  advent  of  the  white  man,  as  in  the 
heavy  natural  stocking  with  bison  and  other  similar  situations.   T^  what  extent  are  the 
fertile  areas  of  eastern  Nebraska  and  the  Dakotas,  Iowa  and  Minnesota  wind-formed  soils, 
and  if  so  fonned  was  it  during  the  period  just  following  glaciation  when  vegetation  was 
scant?  This  whole  problem  centers  upon  the  extent  to  which  certain  processes  have  been 
accentuated  by  man^s  use  of  these  resources*  HVhat  ecological  changes  in  vegetation  havo 
actually  occurred? ■ 

Some  controversy  developed  as  to  Just  what  has  happened  in  North  Africa  and  the 
Euphrates  basin,  and  the  implications  for  California's  irrigated  agricultures- 
Opposition  was  expressed  to  planning  by  key  men  in  institutionalised  government 
agencies.  A  more  decentralieed  mechanism  was  favored  by  those  supporting  this  view., 
but  a  well-defined  alternative  did  not  emerge  from  the  discussions o 

Other  distinctive  points  of  view  appeared  in  presentations  by  the  soil  and  plant 
scientists.  These  may  be  roughly  characterised  in  the  following  preposition^: 

1.  That  there  are  both  differences  and  changes  in  soil  structure  and  chemical 
composition  whioh  are  as  yet  very  inadequately  understood.  The  soil  chemist  and  the 
plant  scientist  oannot  say  with  assurance  either  what  given  soils  will  produce  effectlvel; 
or  what  the  effects  of  given  treatments  will  be*  This  discussion  would  appear  to  emphasi 
the  need  for  caution  especially  in  the  so-called  **pofitive"  measures  of  planning  and  in 
programs  such  ae  that  of  the  Agricultural  Adjustment  Administration  in  so  far  as  these 
are  really  oriented  to  soil  improvoment  or  protection  against  fertility  losses v 

2»  A  eeoond  major  proposition  dealt  with  the  broad  regional  correlation  bet'A'ot^n 
soil  composition  and  fertility  and  variations  in  temperature  and  rainfall.  This  approach 
brings  into  sharper  focus  important  regional  differences  in  the  feasibility  of  soil- 
building  measures.  If  accepted,  it  carries  important  implications  with  respect  to  region 
differentiations  of  program  and  the  likelihood  of  returns  commensurate  with  inputs  in  the 
various  regions.  This  may  be  summarized  as  the  basic  physical  and  biological  framework 
within  whioh  land-use  planning  must  operate » 

S,  A  third  proposition  dealt  with  the  great  variations  in  erosibility  of  differe; 
^aoils  and  the  implications  of  these  differences  in  erosion  control  programs ..  Some  soilc 
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ri.l   .  ruined  by  alraos  u  :.,,  -.ggrae  of  inuensi^re  u,:je  while  others  with  similar  slope 
..no  rainfall  may  be  almost  immune  to  serious  damage.  This  again  wguld  seem  to  ohalleng^ 
isdoa  of  very  v/idely  generalized  programs. 

As  R  pioneering  group  in  the  field  of  conservation  with  an  extensive  development 
licy  and  precedent  it  was  natural  that  the  foresters'  views  should  appear  in 
iumerous  aspects  of  the  problem.  The  most  direct  treatments  had  to  do,  however,  with: 

1.  The  problems  of  recreational  values  and  multiple  u»e,  and 

2.  Policies  with  respect  to  the  so-called  'Vild  lands"  of  California. 

Under  the  first  of  these  the  growing  demand  for  recreational  uses  of  wild  lands 
ras  stressed,  and  certain  qualitative  features  of  these  values  were  presented.  Specific 
proposals  for  evaluation  of  such  uses  were  not  attempted.  Thig  appears  to  be  a  field 
narranting  further  and  more  rigorous  consideration. 

Some  difference,  probably  mostly  terminological,  appeared  with  respect  to  the 
concept  of  multiple  use.  This  seems  to  call  for  clearer  definition  of  viewpoints  and 
ooncapts . 

Under  2,  above,  a  case  was  made  for  treatment  of  "Vild  lands'*  as  a  public  utility 
because  of  the  time  factor,  high  nonmonetary  values  involved,  low  per  acre  values  asso- 
ciated with  danger  of  permanent  deterioration.  One  view  advanced  favored  private  manage- 
ment with  strong  government  regulation.  Social  justification  for  permitting  a  high  degree 
of  monopoly  in  the  forest  products  field  was  a  viewpoint  advanced^  Both  of  these  pro- 
positions encountered  considerable  disagreement,  particularly  tlie  second. 

Further  points  set  forth  were: 

1«  Vifhere  private  enteirprise  is  ineffective  there  should  be  government  ownership 
of  wild  lands . 

2.  All  wild  lands,  the  products  or  services  of  which  are  now  needed,  should  be  pul 
ier  definite  management*  Other  wild  lands  should  be  given  sufficient  protection  to 

insure  their  maintenance. 

3.  Poorer  lands  must  be  developed  for  all  uses  to  make  any  use  feasible. 

4.  Some  values  arising  from  the  use  of  wild  lands  are  tangible  and  can  accrue 

to  the  owner  of  the  land;  some  are  tangible  and  cannot  so  accrue;  and  some  are  intangible 
and  cannot  be  measured  by  any  means  now  known. 

Not  specifically  advanced  by  any  individual  or  group  but  running  through  the 
discussions  was  a  search  for  clearer  perception  of  relative  spheres  of  public  and  private 
activity  in  conservation  and  for  a  more  logical  consideration  of  the  functions  of  given 
units  of  government  in  the  conservation  program.  What  are  the  appropriate  spheres  of 
public  ownership  and  public  mariagement,  public  ownership  and  private  management,  govern* 
ffi«nt  regulation  of  private  management,  governmentally  provided  inducements  to  private 
activity,  and  mere  education  of  private  agencies  and  individuals f 

Along  with  these  might  be  discerned  some  questioning  about  how  to  prevent,  under 
government  ovmership,  preferential  treatment  of  certain  groups,  and  the  warrant  for 
a:j  a  Delating  certain  groups  of  individuals  with  supposedly  optimum  units  of  resources 
wnile  other  and  much  larger  social  groups  must  achieve  such  resouroea  through  oompetitive 
private  activity. 
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FORE!|\rCRD 

The  following  intensive  report  of  the  Gilliam 
County  I^nd  Use  Coinmittee  includes  the  land  use  problems 
and  recommendations  of  the  committee  to  date.  The  present 
situation  is  summarized  along  with  the  problem.s  and  recom- 
mendations preparatory  to  the  development  of  a  unified  pro- 
gram in  the  county. 

The  comm.ittee  wishes  to  acknowledge  assistance  and 
material  for  this  report  furnished  by  the  following  agencies: 
Agricultural  Adjustment  Administration,  Bureau  of  Agricultural 
Economics,  County  Assessor,  Extension  Service,  Farm  Credit 
Administration,  Farm  Security  Administration,  Grazing  Service, 
Soil  Conservation  Service,  and  State  Tax  Commission. 


Signed:  The  Work  Committee 
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lOTENSIVE  UND  USE  REPORT,  GILLIAl^I  COUIJTY 
OREGON 


INTRODUCTION 

Gilliam  county  is  located  in  the  north  central  section  of  the  state 
of  Oregon,  approximately  in  the  center  of  the  Columbia  Basin.  It  is  bounded 
by  the  Columbia  river  on  the  north,  the  John  Day  river  and  Sherman  county  on 
the  west,  Wheeler  county  on  the  south,  and  Morrow  county  on  the  east.  The  in- 
corporated towns  in  the  county  are  Condon,  which  is  the  county  seat  and  which 
has  a  population  of  866;  Arlington,  with  a  population  of  63O;  and  Lonerock, 
with  a  population  of  27. 

Gilliam  county  has  been  organized  for  55  years,  having  been  created 
February  25,  I885,  from  parts  of  Wasco  and  IMatilla  counties.  Agricultural 
development  in  the  county  began  in  the  period  between  I885  and  1890. 

Purpose 

Land  use  planning  work  in  Gilliam  county  has  been  conducted  by  the 
land  use  committees  in  order  to  determine  and  recognize  problems  relating  to 
the  agriculture  of  the  county.  It  is  the  aim  of  this  work,  through  the  coopera- 
tion of  the  farm  people,  agricultural  agencies,  and  others,  to  secure  the  best 
use  of  the  land  in  order  to  provide  maximum  returns  over  a  long  period  of  time, 
not  only  to  the  farmers  themselves  but  to  those  engaged  in  other  lines  of  work 
in  Gilliam  county. 

This  report  is  issued  in  order  to  summarize  the  present  situation  in 
Gilliam  county  and  to  list  the  major  problems,  together  with  recommendations, 
preliminary  to  developing  a  unified  program  for  agricultural  agencies. 

Development  of  Land  Use  Planning,  Procedure  Used, 
and  County  Organization 

In  a  number  of  the  counties  in  the  state  land  use  planning  work  had 
its  background  in  the  economic  conferences  which  were  held  intermittently  start- 
ing in  1924  and  1925.  However,  the  first  economic  conference  held  in  Gilliam 
county  was  in  1938.  At  that  time  land  use  was  considered  as  a  special  problem 
and  a  land  use  committee  v/as  one  of  the  four  special  committees  appointed.  The 
report  of  the  recommendations  of  this  committee  was  published  in  the  Report  and 
Recommendations  of  the  Gilliam  Comty  Economic  Outlook  Conference,  February  25, 
1938. 

In  the  fall  of  1938,  because  of  the  importance  of  studying  land  use 
problems,  the  land  use  committee  of  the  economic  conference  was  made  a  permanent 
committee.  In  March  194-0,  with  the  assistance  of  the  Extension  Service  the 
land  use  committee  held  community  meetings  in  each  of  the  four  communities  of 
the  county.  At  these  meetings  the  purpose  of  the  land  use  planning  work  was  ex- 
plained and  community  committees  elected.  The  community  committees,  after 
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studying  the  land  use  situation  in  their  ccinmunities  made  reTX)rts  to  the  county 
land  use  coiranittee. 

In  October  of  1940  a  work  committee  was  selected  from  the  county  land 
use  committee  to  coordinate  reports  of  the  community  committees  and  to  prepare 
the  intensive  land  use  report. 

The  land  use  planning  organization  in  Gilliam  county  is  as  follows: 

Program  Planning  Committee  for  the  193B  Economic  Conference 
County  Land  Use  Committee 
Land  Use  Work  Committee 

Community  Committees  in  the  Olex,  Blalock,  Condon,  and 
Lone rock  communities 


PRESENT  AGRIGUI.TUPAL  SITUi^TION   • 

Physical  Features 

The  total  area  of  Gilliam  county  is  768,6^0  acres,  of  which  265,000 
acres  have  been  considered  as  tillable  land  although  only  245,000  acres  of  this 
are  actually  cultivated  at  the  present  time*  At  present,  2,400  acres  in  the 
county  are  irrigated,  the  remaining  242,600  acres  being  cultivated  under  dry- 
land conditions. 

The  topography  of  the  county  is  that  of  a  long  plateau  rising  rapidly 
southward  from  the  Columbia  river.  The  elevation  varies  from  237  feet  at 
Blalock,  which  is  located  on  the  Columbia  river,  to  3,114  feet  at  Lonerock  in 
the  extreme  southern  part  of  the  county.  The  county  is  cut  up  by  numerous  deep 
and  rough  canyons . 

The  average  grovrlng  season  in  the  county  is  205  days.  Precipitation 
data  are  shown  in  Table  No.  1. 

Table  No.   1 

Record  of  Precipitation  in  Gilliam  County 

Average  Yearly     Highest  Yearly     Lowest  Yearly 
Precipitation       Precipitation       Precipitation 
Arlington 

28  yr.   rec,   ending  1939         8.83  12.96  5.02 

Condon 

32  yr.   rec.  ending  1939       11.88  17.59  6.58 

Lonerock 

16  yr.   rec.  ending  1906       14.44  17.77  10.72 

Arlington  is  located  in  the  northern  part  of  the   county  on  the  Columbia 
river,  Condon  near  the  central  part,   and  Lonerock  in  the  southern  part. 

The  native  vegetation  of  the  county  consists  largely  of  bunchgrass^ 
(Agropyron  spicatum  and  Agropyron  inerme),  other  grasses  and  sage,  although  in 
more  recent  years  due  to  drouth  and  overgrazing  some  of  the  bunchgrass  cover  has 
been  seriously  depleted  and  replaced  by  cheatgrass. 
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The  iiziportant  soils  of  the  county  have  been  divided  into  four  groups 
Trhich  are  described  as  follows:  1/ 

Soils  resembling  the  RLtzville  series  which  vary  in  terture  from  a 
loan  to  a  loamy  fine  sand  make  up  the  first  group.     The  surface  of  these  soils 
is  ordinarily  a  light  broiwn  or  grayish  bro;vn,   floury  and  fidable.     The  subsoil 
is  -:reani  colored  and  is  iiiore  compact  than  the  surface  soil. 

The  second  group  is  made  up  of  soils  resembling  the  Waha  soils.     They 
are  residual  soils  on  basalt.     The  surface  soils  are  very  dark  brovm,   friable 
silt  loam  or  loam  to  a  depth  of  eight  or  ten  inches.     The  subsoil  is  a  grayish 
broim  or  very  c3ark  dull  brov/n  clay  or  silt  loam. 

The  alluvial  soils  of  the  county  are  grouped  together  to  make  the  tl'jird 
group.     They  YB.rY  in  texture  from  silt  loam  to  fine  sand  and  in  color  from  brovrn 
to  brownish  gray* 

Soils  which  resemble  the  Ephrata,   Rupert,   and  ITinchester  series  make  up 
the  fourth  group.     They  have  been  derived  from  water^laid  materials  in  the 
Columbia  Basin  and  have  been  reworked  by  vand  and  v/ater.     They  are  underlain  by 
coarse  sand  and  gravel  or  cobbles.     Tliey  are  ligiit  bra'^na  or  light  grayish  brovm 
in  color.     In  textiire  they  vaiy  from  fine  sandy  loam  to  coarse  sand.     They  are 
highly  susceptible  to  wind  eiTosion. 

The  lighter  soils  are  located  largely  in  the  northern  part  of  the  county 
and  are  generally  deep.  The  heavier  and  shallow  soils  are  located  in  the  southern 
part. 

Economic  and  Social  Features 

Population 

Total  population  in  Gillian  county  lias  been  decreasing  since  the  1920 »s 
as  is  shown  in  the  folloiving  table.     The  high  point  of  farm  population  was 
reached  in  1930. 

1910         1920         1925         1930         1935         19^ 

County  Population    3,701      3,960  3,4^7  2,830 

Farm  Population  1,668      1,691      1,387      1,401 

Land  Use 

Wheat  is  the  principal  crop  groivn  in  Gilliam  county.     The  production 
of  other  crops  is  relatively  unin^ortant,  althougi'i  crested  wheatgrass  seedings 
have  increased  in  recent  years.     On  irrigated  land  alfalfa  is  the  principal  crop 
produced.     Information  on  194-0  land  use  is  given  in  Table  No.  2, 


1/    Soil  Conservation  Service  Soil  Reconnaissance  Survey  of  Gilliam  county. 
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Grain 

Hay 

Total 

Acres 

Acres 

Acres 

Winter  wheat 

91,291 

2,491 

93,782 

Spring  wheat 

13,586 

427 

14,013 

Barley 

7,942 

1,014 

B,956 

R^e 

964 

1,373 

2,337 

Oats 

580 

237 

817 

Mixed  grains 

4,430 

2,330 

6,760 

Corn 

35 

35 

Alfalfa  , 

1,4?0 

1,480 

Clover 

20 

20 

Annual  crops  p? 

istured 

2,560 

Grass  mixtures 

125 

Crested  wheatgrass 

10,500^ 

Potatoes 

15 

Summer  fallow, 

clean 

58,294 

Summer  fallow, 

trashy 

42,252 

Total  summer  fallow 

100,546 

Idle 

3,054 

Total  cropland 

245  ,000 

-"-This  acreage  is  not  included  in  the  20,000  acres  per- 
manently seeded  to  crested  wheatgrass  referred  to  in 
Section  C,   Page  13. 

Land  Ownership 

There  are  687,674  acres  of  privately  owned  lands  in  the  county  and 
80,966  acres  in  public  ownership.     Of  the  privately  o-vvned  cultivated  lands  31,5 
percent  is  OYmed  by  absentee  lando"vmers.     The  public  domain  is  largely  non- 
tillable  . 

Number  of  Farms 

Information  on  the  number  and  size  of  farms  in  the  county  is  »s  follows: 

Total  in  covinty  299 

Average  size    (acres)  2,267 
Average  number  acres 

cultivated  939 

Irrigated  farms  44 

Dry-land  farms  255 

Number  of  Livestock 

Livestock  production  in  Gilliam  county  is  important  principally  because 
of  the  intermixed  range  and  cultivated  land.     Estimated  livestock  numbers  as  of 
January  1,  1941,  include  2,000  horses,  90  mules,  10,800  beef  cattle,  1,200  dairy 
cattle,  73,000  sheep,  and  2,800  hogs. 

Public  Improvements 

Rail  transportation  in  the  county  is  furnished  by  the  main  line  of  the 
Union  Pacific  Railway,  which  runs  through  the   extreme  northern  part  of  the  county, 
and  a  branch  line  running  from  Arlington  to  Condon. 
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U.  S,  Highvrpy  No.  30  prsses  e?st  and  west  throu^^h  the  northern  part 
of  the  coiinty  pprallel  to  the  r.9ilroad,  ?nd  State  Highvmy  No.  19  runs  north  ?nd 
south  through  the  county.  There  is  one  secondary  highvray  which  goes  through  the 
county  from  Moro  to  Heppner.  There  are  approximately  6BA   miles  of  county  ro^ds. 

Schools  in  operation  in  the  county  include  two  high  schools,  one  pt 
Condon  and  the  other  at  Arlington,  and  nine  gr^-^de  schools.  In  addition  there 
are  26  inactive  gr^de  schools. 

There  are  19  farm  homes  in  the  county  which  are  served  by  electric 
power  lines  at  the  present  time.  It  -vrrs   estimated  in  193B  th?^t  25  f^^rm  families 
who  reside  Y/ithin  one  mile  of  power  lines  did  not  receive  electricity.  2/    At 
the  present  time  -^  Rur^^l  Electrification  Administration  unit  is  being  considered 
by  farmers  residing  in  Gilliam  nnd  Iforrov;  counties..  There  are  more  thnn  100 
signers  in  favor  of  this  development  in  Gilliam  county  pnd  possibilities  of  es- 
tablishment of  the  unit  are  favorable .  The  definite  boundaries  of  the  territory 
that  vrill  be  included  are  not  established  at  present.  In  many  parts  of  the 
county  because  of  the  great  distrnce  between  farms,  rural  electrific^ntion  through 
the  REA  does  not  at  present  seem  possible.  Such  development  is  limited  to  the 
more  thickly  settled  areas ;,  although  where  power  lines  are  established  l^rge 
fprms  which  are  located  at  some  distance  may  obtain  power  by  building  linos  to 
areas  already  electrified. 


Public  Finance 


1/ 


The  total  assessed  value  of  taxable  property  in  the  county  in  193?  was 
19,385,655.63,  which  was  a  slight  increase  over  the  assessed  value  for  1937  but 
a  decrease  of  $^,13^,970  from  the  assessed  value  for  1930.  Gilliam  county  ranks 
thirtieth  of  the  36  counties  in  Oregon  in  asseSvSed  valuation  for  the  year  1933. 

The  average  assessed  value  of  tillable  land  in  the  county  for  1937  was 
$15.45  per  acre  and  for  range  land  ^1.97  per  acre. 

Total  tax  delinquency  in  the  county  on  December  31,  1937,  for  taxes 
levied  up  to  and  including  1936  ^vas  |310,ol5,l6.  Of  this  amount,  68. B  percent 
was  delinquent  in  1933  and  prior  years,  15.1  percent  in  193^,  6.5  percent  in  1935, 
and  9.6  percent  in  1936.  Fifteen  and  four-tenths  percent,  :^29,B6&.69,  of  the 
taxes  levied  in  1936  were  delinquent  in  Pecember,  1937. 

The  tax  levy  for  1940  for  Gilliam  county  is  |188,5B0.B6.  The  1939  levy 
was  $181,072.71.  The  lowest  levy  for  the  past  20  years  was  the  ^176,389.70  levied 
in  I93S.  In  1927,  the  high  year  of  the  20  years  studied,  the  levy  was  -^301 ,445. 

The  total  public  debt  for  the  county  in  1938,  including  school  districts, 
incorporated  cities,  roads,  bridges,  and  general  fund,  was  ?^246 ,736 . 59 ,  which  is 
1.9  percent  of  the  value  of  the  taxable  property  for  the  year  1937. 

Agricultural  Income 

Approxmately  65  percent  of  the  agricultural  income  ^^^^^^^^^V^^^-,^^  . 
obtained  from  field  crops  and  35  percent  from  animal  products.  Of  the  to^ai  agri- 
cultural income  at  least  62  percent  comes  from  one  crop  -  wheat. 


2/  Report  and  Recommendations  of  Gilliam  County  Economic  Outlook  ^°^^®^^"°^'  -^^^^ 
2/    Data  from  Fourteenth  Biennial  Report  of  State  Tax  Commission,  1939. 
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Table  No.  3 
Gilliam  County  Agricultural  Income ,  1936-37-"- 


Enterprise Average  Income        Pe r cent 


1.  Pmeat 

2 .  Sheep 

3 .  Cattle 

4 .  Hogs 

5.  Dairy  Products 

6.  Other  Products 

Totals   ^r,7S2,000.00         100^ 


^1,100,000.00 

62.0 

325,000.00 

18.0 

264,000.00 

15.0 

36,000.00 

2.0 

22,000.00 

1.2 

35,000,00 

1,8 

-"-Report  and  Recommendations  of  Gilliam  County  Economic  OutD.ook  Con- 
ference, 1938. 

Fifty-three  percent  of  the  employment  in  Gilliam  county  is  agricultural. 
The  balance  is  distributed  in  amounts  varying  from  one  to  eight  percent  in  the 
various  industries  and  professions. 

COUNTY-^'^riDE  AGRICUT.TURAI.  PROBLEMS 

Farm  Credit 

Explanation  of  the  Present  Situation 

Local  financing  in  Gilliam  county  is  divided  between  private  banl^s 
located  at  Condon,  Fossil,  and  The  Dalles;  the  National  Farm  Loan  Association 
and  Production  Credit  Association  at  The  Dalles;  and  the  Farm  Security  Admin- 
istration at  Pendleton.  The  amount  of  emergency  seed  loans  made  is  negligible 
as  there  is  only  an  average  of  two  cases  per  year. 

The  Federal  Land  Bank  through  the  National  Farm  Lo?n  Association  has 
been  the  principal  loaning  agency  in  the  county  for  real  estate.  Since  1917  it 
has  made  251  Federal  Land  Bank  loans  and  56  Land  Bank  Commissioner  loans  in 
Gilliam  county.  At  the  present  tim.e  there  are  14-6  Federal  Land  Bank  loans  and 
41  Land  Bank  Commissioner  loans  outstanding  in  the  county.  There  are  Federal 
Land  Bank  loans  on  about  12  percent  of  the  cultivated  acreage  in  the  county  and 
Land  Bank  Commissioner  loans  on  appro rimately  another  12  percent.  The  loan 
experience  of  the  Federal  Land  Bank  in  the  county,  which  is  summarized  in 
Table  No.  4>  shows  that  the  largest  number  of  loans  was  made  during  the  years 
1917-1923.  There  was  a  considerable  drop  in  the  number  of  loans  from  1924-32, 
and  including  Land  Bank  Commissioner  loans  an  increase  occurred  during  the 
period  1933-39.  The  average  amount  of  cultivated  acreage  per  farm  to  which  loans 
were  made  shows  a  considerable  increase  during  the  three  periods  as  shov/n  in 
Table  No.  5.  As  is  shoivn  in  this  table,  the  average  size  of  the  loan  has  not 
varied  materially  for  Federal  Land  Bank  loans.  As  is  sho^A-n  in  Table  No.  4,  the 
larger  portion  of  the  loans  has  been  made  to  wheat  farmers  during  all  periods. 

The  Federal  Land  Bank  now  owns  only  four  farms  in  Gilliam  county,  which 
include  3,529  acres  of  land  and  which  can  be  purchased  as  one  unit.  Although 
70  loans  have  been  foreclosed  during  the  22-year  period,  1917-1939,  most  of  these 
lands  have  been  disposed  of  through  sales t 
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Table  No.  A 
Federal  Land  Bank 
liOan  Experience  in  Gilliam  County, 
Organization  to  December  31,  1939 

Loans  Loans  Loans  Loans 

Fed. Land  Outstanding  Acquired-"-  Paid  Off  Closed-'^;- 

Bank    Type No.'  Amount  No.  Amount  No.  Amount  No.  Amount  Acres  Acres 

100  100  100  100 

dollars  dollars  dollars  dollars 


Total  Cultiv. 


1917-23   Dairy  3 

l/Theat  5 

Range 

Livestock  6 

Mixed-J'-x-x-  7 

General  B 

Total 


54   3,172   4.5   2,087 


10 

5 
11 
SO 


542 
382 

406 


4,^02 


4 
5 


445 
167 
161 


2,860 


1 
25 

1 
2 
_1 
JO. 


37  1 

990  124 

100  15 

120  12 

16  17 

1,263  169 


37  280    220 

6,249  62,629  40,892 

1,087  21,907  3,044 

669  7,893  4,305 

^B3  6,173  1.979 

8,625  98.882  50.440 


1924-3' 


l^Tieat 

Range 

Livestock 

Mixed---''-;(- 

General 

Total 


5  23 1,336 


155 
200 


27   1,691 


8 


-1 
11 


421 
105 

21 

547 


185   33   1,942   20,674  14,615 


75 

260 


5 
2 

1 

41 


11,339  1,862 
2,590  1,085 
356    280 
2.498   34,959  17,842 


335 

200 

21 


1933-39      Wheat  5 

Range 

Livestock  6 

Mdxed-x-x-);-  7 

General  8 

Total 


31   1,884 


Te      33       1^950      40,340  27,7U 


Land  Bank 

Commissioner 

1933-39       Daily 

Wheat 

Range 

Livestock 

Mixed-«-'H(- 

General 
Total 


5 
2 

J, 
Ji. 


170 

310 

_11 


2,377 


66 


5 
2 

-1 

41 


170 
310 

_11 


2  »443 


13,236        990 
6,697     3,004 

160  24 

60,433  31.742 


1 
30 

4 
2 

A 
41 


30 

1,146 

116 
60 

%. 

1,446 


1  30  225  54 

133      43       1,279       39,584  27,347 


1 

1 


50 

JO 

203 


4 
3 

56 


116 
110 
114 


12,421  1,497 
7,225  3,161 
1,150  272 


^"-  Loans  acquired  by  foreclosure 


1,649       60,605  32,438 

;-Total  loans  at  end  of  period  -);--;;-;:^Vheat  k  livestock 


Table  No.   5 
Average  Cultivated  Acreage  and  Average  Size  of  Loans  Per  Farm  for 
Farms  with  Federal  Land  Bank  and  Land  Bank  Commissioner  Loans  for 
the  period  1917-1939 


Ave.   Cultivated  Acreage 
Per  Farm 


1917-23  292 

1924-32  435 

1933-39  774 

1933-39  Land  Bank  Com.  Loans  577 


Ave.  Size  of  Loan 
Per  Farm 
I57IO3 
6,092 
5,961 
2,944 
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As  reason  for  the  relatively  large  number  of  repossessions  during  the 
period  from  1917-3^,  the  Federal  Land  Bank  lists  low  prices  for  agricultural 
products  and  overappraisement  of  the  land. 

There  are  12  Production  Credit  Association  loans  in  the  county,  amount- 
ing to  a  total  of  $91,581.  Of  this  number,  six  are  livestock  loans  which  average 
$7,237  each,  three  wheat  loans  averaging  $7,793,  and  three  combination  wheat 
and  livestock  loans  averaging  $8,290  each. 

The  Farm  Security  Administration  has  made  13  loans  amounting  to  $26,9/!^2 
in  Gilliam  county,  of  which  ^7,022  has  been  repayed.  The  majority  of  these  loans 
have  been  made  to  the  smaller  livestock  operators  located  on  the  irrigated  creek 
bottoms,  as  the  operators  of  the  larger  units  do  not  meet  the  qualifications  for 
this  type  of  financing.  The  Farm  Security  Administration  estimates  that  a  total 
of  20  loans  in  the  county  will  take  care  of  the  financing  needs  of  the  lower 
income  farm  groups. 

Problems  and  Recommendations 

1.  The  committee  considers  that  the  loan  value  of  lands  in  the  county 
allowed  by  credit  agencies  is  generally  too  low  at  the  present  time  compared  with 
the  actual  value  of  the  land.  This  situation  indicates  an  inconsistent  policy 
on  the  part  of  the  loaning  agencies,  since  in  the  past  loan  values  of  farm  lands 
Y/"ere  too  high. 

It  is  recommended  by  the  committee  that  credit  agencies  owning  farms 
in  the  county  sell  these  farms  at  actual  value  instead  of  at  values  based  upon 
the  investment  the  agency  has  in  the  land,  which  often  makes  the  price  too  high. 
It  is  felt  that  the  agencies  should  take  whatever  loss  necessary  rather  than 
pass  it  on  to  the  purchaser. 

2.  The  committee  feels  tha.t  too  lor^  a  period  elapses  between  the  time 
a  farmer  applies  for  a  loan  and  the  time  that  the  loan  is  completed  and  the  money 
made  available. 

It  is  recomm.ended  that  some  means  be  employed  by  credit  agencies  to 
allow  them  to  make  loans  more  rapidly, 

3.  At  the  present  time  farms  owned  or  heavily  encumbered  by  credit 
agencies  are  rapidly  running  down  because  no  effort  is  made  by  the  farm  operator 
to  control  erosion,  maintain  buildings  and  fences,  or  eradicate  perennial  weeds. 

It  is  suggested  that  farm  credit  organizations  having  considerable 
equity  in  or  owning  farms  in  the  county  provide  a  fund  for  the  maintenance  of 
such  places. 

/^.  It  is  recommended  that  credit  agencies  follow  the  land  use  com- 
mittee's  recommendations  on  cultural  practices,  weed  control,  and  retirement  of 
lands  not  suitable  for  cultivation  in  making  loans  on  farms  in  the  county. 


lol  rff»«t«#t   '^A 


oq 


'•s^>*j\''  111  'fti*  no  i 

0  aJD99u  ^aiansnll 


DStD  aoJrc 


f  if  o  ^  f  !5s T .f  p  ,*" nf  hT':^ 


'^0  s'A'* 


ilXiO 


.   m^lj  JfieBeiq  add*  d"js  woX  oocJ* 


.J    <a r4:f 


•iJ 


emlS 


•  V 


to 


.  yJ  iijj . 


ill  affl^Bl  no  Bfiftv^i  ni:  ooio'Rirx*? 


riim 


-9- 
Taxation 


Explanation  of  Present  Situation 


The  committee  on  taxation  for  the  economic  conference  of  1938  made 
detailed  recommendations  on  tax  problems  in  Gilliam  county,  many  of  which  have 
been  carried  out.  As  was  recommended  by  the  committee,  assessments  are  now  m^^de 
on  a  measured  acre  basis  on  the  farms  for  which  Agricultural  Adjustment  Adminis- 
tration figures  are  available  and  inequalities  in  property  valuations  have  been 
adjusted  so  that  farms  compare  with  similar  adjoining  farms. 

Problems  and  Recommendations 

Present  tax  problems  considered  by  the  land  use  committee  are  listed 
as  follows: 

1.  A  considerable  acreage  of  crested  wheatgrass  has  been  seeded  in 
Gilliam  county  during  the  past  few  years  which  will  be  returned  to  non-cropland. 
The  grass  is  comparable  with  native  range  and  in  order  to  tax  this  land  at  its 
true  value  the  assessed  valuation  on  such  land  should  be  reduced. 

It  is  recommended  by  this  committee  that  if  and  when  the  permanent 
grass  seeded  on  the  land  ceases  to  be  called  "diversion"  under  the  program  of  the 
AAA  the  tax  structure  be  revised  to  the  extent  that  the  assessment  of  such  land 
will  be  comparable  with  native  range.  It  is  felt,  however,  that  in  most  instances 
the  permanent  grass  seedings  have  more  value  than  do  the  average  native  ranges, 

2.  Inequalities  in  assessments  still  exist  on  the  farm  lands  in  the 
county  with  regard  to  soil  types  and  slope. 

It  is  recommended  that  further  information  be  secured  through  soil  sur- 
veys and  AAA  slope  maps  for  use  in  adjusting  assessments  on  cultivated  land.  On 
range  lands  it  is  recommended  that  as  range  surveys  are  completed  a  classifica- 
tion be  made  of  such  lands  based  on  their  carrying  capacity.  Such  information 
would  allow  inequalities  in  valuation  of  range  lands  for  assessment  purposes  to 
be  adjusted. 

Tenancy 
Explanation  of  the  Present  Situation 

A  large  percentage  of  Gilliam  county  farms  are  non-operator  owned. 
This  situation  is  probably  caused  by  farm  owners  retiring  and  leasing  their  farms, 
the  large  investment  per  farm,  and  losses  to  mortgage  holders  because  of  excessive 
valuation.  Statistical  data  on  tenancy  are  shown  in  Table  No.  6. 

Table  No.  6 
Ownership  of  Tillable  Land,  Gilliam  Gounty"- 


Percent  Percent 

Owner  operated     57    Absentee  landlords  31.5 

Tenant  operated    Ul>  Individuals     21.0 

Corporation     10.5 

Resident  landlords ^^*^ 

■?'-1940  AAA  Listing  Sheets 
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Recommendations 

In  general  oivner  operation  is  preferred  in  the  county  and  should  be 
encouraged . 

In  order  to  develop  and  maintain  a  well  rounded  land  use  program  it  is 
necessary  that  absentee  landlords  be  informed  of  the  agricultural  problems  of 
the  county  and  the  recommendations  that  have  been  made  by  the  land  use  committee 
for  solving  these  problems.  For  the  past  several  years  the  county  ap;ent  has  pre- 
pared a  letter  at  least  once  every  two  months  for  absentee  landlords,  giving 
them  information  on  developments  which  affect  agriculture  in  the  county.  This 
practice  should  be  continued  in  order  to  obtain  the  support  of  absentee  landlords 
in  carrying  out  land  use  recommendations . 

Long  term  leases  are  recommended  and  all  landlords  in  the  county  are 
encouraged  to  provide  their  tenants  with  such  leases  in  order  that  they  may  plan 
their  farming  operations  far  enough  in  advance  to  consider  all  land  use  recommen- 
dations which  have  been  made, 

AREA  CLASSIFICATION  AND  liECORflyiENDATIONS 

Area  classification  in  Gilliam  county  has  been  based  upon  the  outline, 
"Oregon  Mapping  Procedure  for  Land  Use  Adjustments",  which  was  prepared  by  the 
Land  Grant  College -Bureau  of  Agricultural  Economics  committee,  Decem.ber  5,   1939, 
and  revised  February  23,  19/^0,  This  outline  is  a  modification  of  work  outline 
No.  1,  issued  by  the  Washington  office  of  the  BAE  and  pro^rides  for  a  more  detailed 
land  classification.  The  classification  divides  agricultural  lands  from  forest 
areas  and  irrigated  farm  land  from  non-irrigated  farm  lands  and  grazing  lands. 
Figure  No.  1,  "The  Land  Use  Map",  shows  the  land  use  classification  made  for 
Gilliam  county  by  the  committee . 

I.  Areas  Needing  Minor  Adjustments 

Areas  now  in  agricultural  use  (farm  or  grazing)  in  which  only  minor 
adjustments,  if  any,  are  needed. 

A.  Subarea  No.  1.  Solid  black.  Irrigated  lands  in  the  Lonerock  and  Condon 
communities, 

1.  Description 

As  is  indicated  above,  this  area  is  entirely  irrigated  and  con- 
sists of  approximately  500  acres. 

The  present  use  of  the  area  is  principally  for  the  production 
of  hay  crops,  mostly  alfalfa.  The  location  is  along  Thirty  Mile 
creek.  Rock  creek,  and  the  John  Day  river. 

The  average  acreage  of  irrigated  land  per  farm  in  the  area  is 
55. 

2.  Problems  and  Recommendations 
Minor  problems  of  the  area  include: 
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a.  Increasing  Production 

There  is  a  general  shortage  of  feed  produced  on  these  irri- 
gated lands.     This  is  particularly  true  in  the  Lone rock  commu- 
nity*    Production  can  be  increased  through  the  use  of  better 
adapted  and  higher  producing  varieties  of  alfalfa.     It  is  recoiiK 
mended  tliat  all  available  land  be  seeded  to  adapted  varieties  of 
alfalfa.     Early  season  use  of  available  irrigation  water  in  order 
to  better  utilize  the  small  amount  wliich  is  available  is  also 
recommended, 

b.  Perennial  Weed  Control 

There  is  a  small  infestation  of  perennial  inreeds  consisting 
of  Russian  knapveed,   iiDimng-glory,  and  white  top.     The  possi- 
bility of  spreading  Y^^eeds  on  these  irrigated  lands  is  very  groat, 
particularly  in  the  Lonerock  comm-onity  wher«  hay  is  brought  in 
from  outside  the  conmunity  for  feeding  purjposes. 

It  is  recommended  that  where  perennial  noxious  Y/eeds  exist 
control  operations  with  chemicals  be  followed.     Sodium  chlorate 
and  carbon  bisulphide  are  used  commonly  at  the  present  time. 
Cooperation  with  the  county  court  in  the  county-wide  weed  control 
program  is  recommended  to  farmers  owning  land  in  this  area. 

B.     Subarea  No.  2.     Range  land.     Solid  pink. 

!•     Description 

TltLs  area  includes  all  of  the  non-tillable  land  in  the  county 
except  Subarea  No.   5  which  is  colored  blue.     The  area  includes 
499,640  acres.     Land  wlilch  h^s  been  seeded  to  ci^sted  v/heatgrass 
is  not  included  in  this  subarea. 

Present  use  of  the  area  consists  of  spring  and  fall  grazing  with 
soriE  winter  grazing,   particularly  in  the  northern  end  of  the  county. 

Of  this  area  80,966  acres  are  publicly  owned  and  418,674  acres 
privately  owned. 

The  area  supports  a  bunchgrass  cover,   although  in  some  locations 
due  to  overuse  and  past  drouths  the  bunchgrass  cover  lias  been  depleted 
and  the  principal  cover  is  annual  grasses  such  as  cheatgrass,    (Bromus 
tectorum). 

The  range  is  all  rough  land  unsuited  to  cultivation.  It  consists 
largely  of  canyons  and  steep  rocl:^^  lands  that  are  intermixed  over  most 
of  the  county  vdtJi  the  cultivated  areas. 

2.     Problems  and  Recomraendatians 

No  change  from  the  present  grazing  use  is  recommended  by  the 
comnittee.     With  minor  adjustments  the  area  is  thought  to  be  suited 
for  continuation  in  its  present  use. 
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a.  Overgrazing 

Some  of  the  area  has  been  seriously  overgrazed  in  the  past 
to  such  an  extent  that  perennial  grasses  in  some  cases  have  been 
eliminated  and  as  a  result  erosion  has  become  serious. 

To  overcome  this  situation  it  is  recommended  that  deferred 
grazing  be  adopted  on  all  of  the  range  lands  in  the  county  so  that 
25  percent  of  the  area  each  year  is  allowed  to  reseed.  It  is  also 
recommended  that  each  operator  reseed  by  artificial  means  small 
areas  where  this  practice  is  feasible.  In  the  past,  artificial 
reseeding  has  not  been  entirely  successful,  and  for  this  reason 
it  is  recommended  that  research  be  continued  in  order  to  develop 
economic  and  favorable  means  of  seeding  and  in  order  that  the 
best  adapted  grasses  may  be  determined. 

b .  Lack  of  Stock  Water 

Water  development  is  needed  on  many  ranges  particularly  in 
the  northern  part  of  the  county.  Such  development  would  allow 
better  range  management  practices  to  be  adopted  and  would  encour- 
age better  utilization  of  the  range. 

It  is  recommended  in  these  areas  lacking  water  developments 
that  all  springs  and  seeps  be  developed  to  obtain  a  maximum  flow 
of  water.  Also  in  some  instances  stock  ponds  are  feasible.  On 
certain  of  the  ranches,  especially  in  the  north  end  of  the  county, 
wells  must  be  drilled  to  provide  adequate  stock  water. 

c.  Range  Fences 

In  order  to  bring  about  proper  control  of  range  livestock, 
additional  boundary  and  cross  fences  are  necessary.  It  is  there- 
fore recommended  that  the  program  of  range  fencing  be  continued. 

d.  Rodent  Control 

Ground  squirrels  are  present  in  the  entire  county,  but  in 
the  Lonerock  community  are  very  prevalent.  These  pests  destroy 
valuable  forage  every  year.  It  is  recommended  that  each  operator 
carry  on  an  extensive  control  cajnpaign. 

e.  Predatory  Animal  Control 

The  control  of  coyotes  on  sheep  ranges  is  a  benefit  in  this 
comty  insofar  as  proper  range  management  is  concerned,  due  to 
the  fact  that  it  often  eliminates  the  necessity  of  trailing  sheep, 
particularly  during  lambing,  to  corrals  for  protection.  1"^  is  ^ 
recommended  that  continued  cooperation  for  coyote  control  be  main- 
tained between  federal,  state,  and  county  agencies. 
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C,     Subarea  No.   2-a.     Black  hatchure.     1/Yheatland  seeded  to  grass. 

1,  Description 

This  area  consists  of  20,000  acres  of  land  which  have  been  re- 
tired from  cultivation  and  seeded  to  crested  wheatgrass.  Vhich   of  the 
area  was  retired  because  of  steepness  of  slope j  isolation,  erosion, 
or  soil  types  that  made  it  unsuitable  for  cultivation.  At  the  present 
time  it  is  used  for  grazing. 

2 .  Problems  and  Recommendations 

Most  of  the  area  is  in  its  best  use  at  the  present  time  and  has 
no  particular  problems.  Proper  range  management  is  recommended  in 
order  to  maintain  the  stands  of  grass  for  proper  utilization. 

Recommendations  for  the  range  areas  in  Subarea  No,  2  also  apply 
to  this  subarea. 

II.  Areas  Needing  Major  Adjustments 

Areas  now  in  agricultural  use  in  which  major  adjustments  are  needed. 

A.  Subarea  No.  3.  Stippled  yellow.  Irrigated  lands  in  the  Olex  community. 

1.  Description 

These  irrigated  lands  are  located  on  Rock  creek  and  Willow  creek, 
and  consist  of  approximately  1,900  acres. 

Livestock  production  is  the  main  enterprise  of  these  irrigated 
farms.  The  crops  that  are  produced  are  principally  alfalfa  and  a 
small  acreage  of  corn  and  grain.  The  irrigated  tracts  are  in  most 
cases  connected  with  range  units.  The  average  acreage  of  irrigated 
land  per  farm  for  the  area  is  55  acres. 

2.  Problems  and  Recommendations 

Weed  control  is  the  principal  problem  in  this  area.  There  are 
heavy  infestations  of  Russian  knapweed,  white  top,  and  morning-glory. 
Due  to  this  infestation  farms  have  been  entirely  abandoned  in  a  few 
instances  on  Willow  creek.  All  irrigated  lands  on  Willow  creek  and 
90  percent  of  those  on  Rock  creek  are  in  such  a  position  that  farmers 
must  maintain  constant  vigilance  to  prevent  noxious  weed  spread. 

It  is  recommended  that  small  patches  of  weeds  on  these  irrigated 
lands  be  controlled  by  the  use  of  chemicals.  The  larger  areas  should 
be  controlled  by  continuous  cultivation  either  alone  or  following  a 
smother  crop. 

It  is  recommended  that  every  farmer  control  the  weeds  on  his  own 
farm,  both  to  protect  himself  and  to  prevent  spreading  of  these  noxious 
weeds  to  other  farms.  Cooperation  with  the  county  court  is  urged  in 
maintaining  the  county-wide  weed  control  district. 
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B.  Subarea  No.  4.  Solid  yellow.  Non-irrigated  fann  land. 

1 .  Description 

Total  acreage  of  this  area  is  242,600  acres. 

Subarea  No.  4  is  scattered  through  all  sections  of  the  county, 
mainly  where  the  soil  is  deeper  and  where  there  are  less  rocks  on 
the  ridges  between  the  canyons.  The  location  differs  slightly  in 
the  Lonerock  coimnunity  where  the  non-irrigated  cropland  is  located 
in  small  isolated  tracts  on  slopes  which  are  not  too  steep  for 
practical  farming. 

"Wheat  raising,  supplemented  by  livestock  production,  is  the 
principal  type  of  farming  followed  in  the  area. 

Average  size  of  farm  in  the  area  is  2,267  acres,  and  it  is 
estimated  that  the  average  tillable  area  per  farm  is  in  excess  of 
1,200  acres. 4/  This  average  acreage  per  farm  is  the  highest  of  any 
county  in  the  state. 

On  the  basis  of  present  prices  for  vfheat  and  the  present  cost 
of  production,  the  committee  feels  that  approximately  1,200  acres 
of  cultivated  land  per  fann.  is  needed  by  the  average  dry-land  opera- 
tor in  Gilliam  county  to  maintain  the  present  standard  of  living. 

The  average  wheat  yield  for  the  period  1930-4-0  for  Gilliam 
county  is  12.3  bushels  per  acre,  based  on  AAA  records.^  Yields 
vary  in  different  areas  and  on  different  farms  depending  on  the 
management,  soils,  and  precipitation. 

2.  Problems  and  Recommendations 

a.  Erosion 

The  most  important  land  use  problem  in  the  county  is  ero- 
sion since  it  affects  the  largest  area  and  the  most  important 
agricultural  districts.  It  consists  of  tv/o  types  -  wind  and  v^'ater 
erosion.  The  loss  from  water  erosion  is  the  more  serious.  On 
the  lighter  soils  of  the  northern  third  of  the  county  most  of 
the  erosion  has  been  caused  by  winds.  Water  erosion  is  of  major 
importance  on  the  heavier,  more  shallow  soils  of  the  southern 
two-thirds . 

Considerable  amounts  of  top  soil  have  been  lost  during  the 
past  50  years  that  the  land  has  been  farmed  in  the  county. 
Tables  7  and  8  give  information  on  soil  losses  from  erosion  for 
Gilliarr.  county  based  on  tests  and  surveys  made  by  the  Soil  Con- 
servation Service. 


~Q     Report  and  Recommendations  of  Gilliam  County  Economic  Outlook  Conference,  1938, 
^  Adjusted  figures  from  Gilliam  County  Agricultural  Conservation  Association. 
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Table  No.  7 
Summary  of  Soil  Loss  Estima-tes 
Taken  by  Rill  Measurements 
Soil  Conservation  Service 
Gilliam  County 
1936  -  19/^0 


Effect  of  Tillage  on  Soil  Loss  from  Water  Erosion 

Soil  No ,  I     Upland  soils  with  permeable  subsoils  over  30  inches  to  bed- 
rock. 

Soil  No,  II    Upland  soils  with  heavy  subsoils  27  to  48  inches  to  bedrock. 

Soil  No,  III   Upland  soils,  less  than  30  inches  to  bedrock. 


NOT  TRASHY  Sm^i^R  FALLOTf-;;-: 


TRASHY  SUMI/ER  FALIO^"^ 


Tests '.Average   '.Average  Loss 
Made   :%  Slope   ;in  T. per  Acre 


Tests   '.Average   : Average  Loss 
Made     :%  Slope    :in  T.  per  Acre 


Soil  No.  I 

6 

U 

Soil  No.  II 

9 

15 

Soil  No.  Ill 

2 

20 

4^.19 

50.01 

125.00 


11 
8 


14 


19.85 
16.26 

3S^Q 


CULTIVATED  DOW-KHJ. 


CONTOUR  CULTIVATED^ 


TeststAverage   :Average  Loss        :  Tests '.Average:  Average  Loss 
Made   :%  Slope   tin  T.  per  Acre   ;Made   :%  Slope: in  T.  per  Acre 


Soil  No.  I 

12 

13 

Soil  No.  II 

9 

15 

Soil  No.  Ill 

3 

16 

37.16 
50.01 
88,83 


5 

161 

7.52 

8 

U 

16.26 

2 

10 

45.00 

NOT  TRASHY  SUMMER  FALLOW 
AND  DO^AT^JHILL  CULTIVATION 


Tests: Average   : Average  Loss 
Made   :%  Slope   :in  T.  per  Acre 


TPJISHY  SmffiffiR  FALIO^ 
AND  DO^mHILL  CULTIVATION 


Tests: Average: Average  Loss 
Made   :%  Slope: in  T.  per  Acre 


Soil  No.  I 

6 

U 

Soil  No .  II 

9 

15 

Soil  No.  Ill 

2 

20 

44,19 

50.01 

125.00 


12* 

8 


30.13 
16.50 


TRASHY  SUMIvSR  FALIO^'f 
AND  CONTOUR  CULTIVATION 
Tests: Average: Average  Loss 
Made   :%  Slope: in  T.   per  Acre 


Soil  No.  I 
Soil  No.  II 
Soil  No.  Ill 


16* 

14 

10 


7.52 
16.26 
45.00 


•JK^ultivation  was  also  downhill  as  well  as  not  being  trashy  which  accounts  for  the 
fact  that  this  part  of  the  table  is  the  same  as  the  part,  "Not  Trashy  Summer 
Fallow  and  Downhill  Cultivation." 

w^The  "Contour  Cultivated"  table  is  the  same  as  the  "Trashy  Summer  Fallow  and  Con- 
tour Cultivation"  table  because  the  tests  made  for  contour  cultivation  were  also 
trashy  sumiaer*-f allowed . 
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Table  No.  8 
Extent  of  Erosion  on  Wheatlands  of  Gilliam  County 

1936  H/ 
(Based  on  a  study  of  71  farms  located  in  IMatilla,  Sherman 
and  Gilliam  counties  made  by  Clarence  Waldo  and  Howard  Magness 
of  the  Soil  Conservation  Service,  U.  S.  Department  of  Agric.) 


Cropland  where 
less  than  25^  of 
surface  soil  re- 
moved . 


Cropland  where 
25  to  15%   of  sur- 
face soil  removed 


Cropland  where 
over  15%   of  sur- 
face soil  removed. 


Cropland  where 
all  of  surface 
soil  removed  and 
subsoil  novf  being 
eroded . 


Percent 
30.9 


Percent 
58.7 


Percent 
10.4 


Percent 
None 


The  committee  feels  that  increasing  attention  must  be  given 
to  erosion  control  methods  in  the  future  if  at  least  50  percent 
of  the  present  tillable  land  is  to  be  profitably  used  for  wheat 
production  over  a  long  period  of  time.  It  is  recommended  that 
practices  be  carried  out  each  year  to  minimize  the  losses  from 
erosion.  Practices  which  appear  to  be  most  practical  at  the 
present  time  are  trashy  summer  fallow,  which  involves  leaving 
the  straw  and  stubble  near  the  surface  of  the  soil  during  the 
summer-fallow  operation;  contour  tillage,  grass  rotations,  and 
controlled  grazing  on  stubble  lands. 

It  is  recommended  that  trashy  summer  fallow  be  used  over 
the  entire  area  as  a  method  of  preventing  erosion.  Plows  with 
the  moldboards  removed,  modified  moldboards,  Lister  shares,  and 
in  some  cases  subsurface  tillers  are  used  at  a  shallow  depth  to 
produce  trashy  summer  fallow.  The  one-way  disc  plow  is  not 
recommended  for  producing  trashy  summer  fallow  except  where  heavy 
stubble  exists  on  the  heavier  soils. 

The  use  of  the  trashy  summer  fallow  practice  to  prevent  ero- 
sion has  increased  considerably  during  the  past  four  years. 
Table  9  shows  the  acreage  in  Gilliam  county  for  the  years  1937-4-0, 


Table  No.  9 
4  Year  Summary  of  Trashy  Summer  Fallow  Acreage 
Gilliam  County 


Year 


Number  of  Farms 


Acreage 


1937 
1938 

1939 
1940 


63 
69 

151 
1^ 


23,400 
25,500 
55,580 
42 .252-) 


^^-The  decrease  in  trasiiy  summer  fallow  in  1940 
from  1939  can  be  accounted  for  by  the  fact  that 
there  was  a  shortage  of  stubble  from  the  1939 
crop  and  good  moisture  conditions  in  1940. 


6/  Agricultural  Experiment  Station  Bulletin  373,  "Land  Use  and  Production  Costs 
on  Dry-Land  Wheat  Fams,  Columbia  Basin,  Oregon."  1940.  A.  S.  Burner  and 
W.  W.  Gorton. 
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Trashy  snmmer  fallow  is  a  relatively  new  practice  on  wheat 
farms  in  the  county.  Further  infonaation  on  its  use  is  needed. 
It  is  generally  believed  that  it  is  more  expensive  than  clean 
Slimmer  fallow  and  its  effect  on  wheat  yields  over  a  period  of 
years  is  not  known.  To  secure  the  information  on  the  practice 
thorough  research  is  recommended  to  be  contjjiued.  It  is  possible 
that  better  practices  which  are  more  practical  for  erosion  con- 
trol than  trashy  summer  fallow  may  be  developed. 

Contour  cultivation  is  Recommended  for  all  but  the  more 
level  lands  in  the  county  .2/  On  the  steeper  land  farming  cross- 
ways  to  the  general  slope  has  proved  a  practical  means  of  pre- 
venting soil  loss  from  water  erosion.  The  seeding  of  the  steeper 
lands  and  points  permanently  to  grass  has  better  enabled  the 
farmer  to  carry  out  this  practice,  and  for  this  reason  contour 
ciiltivation  has  increased  with  the  seeding  of  crested  wheatgrass. 

Rotation  grass  seedings  are  recommended  to  prevent  erosion 
by  building  up  the  organic  content  of  the  soil,  yrhich  will  im- 
prove moisture  absorption  and  tend  to  prevent  runoff  after  the 
grass  seedings  are  broken  up  for  vfheat  production.  Such  grass 
rotations  will  also  tend  to  increase  wheat  yields  and  will  aid 
in  maintaining  a  permanent  and  prosperous  agriculture  over  a 
long  period. 

Studies  of  the  economic  effect  of  retiring  wheatland  to 
grass  in  the  Columbia  Basin  indicate  that  land  which  yields  more 
than  eight  to  ten  bushels  per  acre  will  probably  return  more  in 
actual  cash  to  the  farm  business  if  left  in  wheat.  The  seeding 
out  of  such  land  car^  be  justified  only  from  the  standpoint  of 
soil  conservation 


can 


It  is  the  recommendation  of  the  committee  that  31,000  acres 
of  land  now  being  used  for  vfheat  production  be  seeded  to  perennial 
grasses  for  rotation  grass  seedings,  this  acreage  to  be  princi- 
pally made  up  of  the  steeper  farm  lands  which  are  now  subject  to 
water  erosion. 

It  is  the  practice  in  Gilliam  county  to  use  the  stubble  fields 
after  harvest  for  grazing  purposes.  In  some  instances,  unless 
grazing  is  controlled  the  cover  is  utilized  to  such  an  extent  that 
erosion  occurs.  This  is  particularly  true  during  dry  years  when 
the  straw  is  very  palatable  to  livestock. 


27  Contour  cultivation  as  referred  to  by  the  committee  is  different  than  that 
practiced  in  most  sections  of  the  U.  S.  in  that  farm  operations  are  not  done 
ptrictly  on  the  contour  but  crossways  to  the  general  slope. 

£/  Estimate  based  upon  economic  analyses  of  representative  farms  to  show  the 

effect  of  Wheatland  retirement  on  farm  income.  See  mimeographed  report,  "The 
Effect  of  Soil  Conservation  Practices  on  Farm  Income  in  the  Dry-land  Wheat 
Region  of  Oregon,"  by  H.  L.  Thomas,  Soil  Conservation  Service. 
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It  is  the  recommendation  of  the  committee  thnt  grazing  be 
limited  on  vStubble  fields  so  thpt  overuse  \Till  not  occur. 

In  the  Condon  community  there  are  numerous  scab  dravrs  run- 
ning through  the  cropland.  These  dravrs  are  the  natural  water- 
ways and  v>rhere  water  erosion  is  taking  place  there  is  much  loss 
of  soil. 

It  is  recommended  that  intermittent  earth  and  rock  dams  be 
placed  in  these  draws  to  hold  the  soil  and  to  stop  soil  washing. 
The  dams  vri.ll  hold  moisture  and  accumulate  soil.  The  edges  may 
also  be  gr?!ded  down  so  that  they  may  be  farmed  across,  which 
facilitates  contour  farming. 

Information  on  slopes  of  cultivated  land  in  Gilliam  county, 
vrhich  was  taken  from  topographic  surveys  vn.ll  be  shovim  in 
Figure  2,  if  received  in  time  for  this  report. 

The  committee  feels  that  soils  susceptible  to  erosion  that 
cannot  be  controlled  by  tillage  methods  and  gr?iss  rotations,  be- 
cause of  steepness  of  slope  or  soil  type,  should  be  retired  to 
grass  permanently.  Such  areas  are  discussed  further  under  Re- 
tirement of  Land  Not  Suited  to  Cultivation.  (Section  c.  below) 

b.  Weed  Control 

The  infestation  of  morning-glory  on  the  non-irrigated  farm 
land  is  a  thre?5t  to  the  agriculture  of  the  county.  Although  this 
vfeed  is  found  on  approximately  4-0  percent  of  the  farms,  vri. th  the 
exception  of  only  a  fev7  farnis  the  area  of  morning-glory  is  not 
large  enough  on  any  one  farm  at  the  present  time  to  interfere 
vrlth  crop  production.  To  prevent  further  spread,  weeds  must  be 
eliminated  when  the  patches  are  sm^ll,  a.s  contixDl  is  expensive 
and  difficult  when  the  area  Is  large ,' The  committee  feels  that 
precautions  to  prevent  spreading  are  necessary. 

It  is  recommended  that  the  fanners  cooperate  vdth  the  county 
coTirt  on  the  weed  control  problem.  The  c0unty-7d.de  vreed  control 
district  should  be  maintained.  The  same  recommendations  made  for 
irrigated  farms  generally  apply  to  the  non- irrigated  areas.  Chem- 
ical control  is  recommended  for  small  patches  of  weeds  and  good 
results  have  been  obtained  with  sodium  chlorate  ajrid  carbon 
bisulphide « 

Properly  timed  cu3-tivations  or  a  smother  crop  followed  by- 
cultivation  is  recommended  for  the  larger  areas.  In  controlling 
weeds  by  this  method  measures  should  be  taken  to  prevent  v/ind 
erosion.  The  seeding  of  larger  areas,  where  control  practices 
are  not  practical,  to  crested  wheatgrass  will  prevent  spreading 
and  also  bring  some  returns  from  the  land. 

c.  Retirement  of  Land  Not  Suited  to  Cultivation 

The  major  change  recommended  by  the  committee  in  utilization 
of  present  cultivated  land  is  that  approximately  23  percent,  or 
61,000  acres,  of  the  present  265,000  acres  considered  as 
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cultivated  land  be  seeded  to  perennial  grass.  30,000  acres  of 
this  amount  is  recommended  for  permanent  seedings  not  to  be 
plowed  again  unless  to  be  reseeded  to  grass.  As  mentioned  pre- 
viously, 31,000  acres  are  to  be  included  in  grass-wheat  rotations. 
At  the  present  time  30,500  acres  of  the  61,000  acres  are  in 
crested  wheatgrass,  20,000  acres  permanently  retired  wheatlands, 
and  10,500  acres  in  grass-wheat  rotations. 

It  is  recommended  that  land  coming  under  the  following  class- 
ifications be  included  in  the  permanent  grass  acreage  of  the 
county: 

(1)  Land  on  which  the  average  return  from  wheat  is  less  than 
the  cost  of  production  because  of  location,  high  cost  of  farming, 
or  low  yields.  Table  10  shows  cost  of  production  for  wheat  farms 
in  Gilliam  county. 

Table  No,  10 
Average  Cost  of  Producing  One  Acre  of  Wheat  in  Gilliam  County?v- 

Sacks  and  Twine  $  ,60 
Hauling  to  Market  ,50 
Insurance  ,08 
Interest,  5%  on  $20  for  2  years  2.00 
Taxes,  average  350  for  2  years  ,70 
$  8.13 

^'-Report  and  Recommendations  of  Gilliam  County  Economic  Outlook  Conference, 
1938. 

Using  $8,13  as  the  average  cost  per  acre  of  producing  wheat 
in  Gilliam  county  and  taking  into  consideration  the  average  AAA 
payment  per  acre  of  $1.74  2/  at  the  average  price  of  70  cents  10/ 
per  bushel  for  wheat,  the  average  Gilliam  county  wheat  farmer 
would  have  to  obtain  a  yield  in  excess  of  9  bushels  of  wheat  per 
acre  in  order  to  secure  a  return  over  cost  of  production. 

Based  upon  production  records  the  average  wheat  yield  for 
the  period  1930  to  1940  from  an  average  yearly  seeded  acreage 
of  115,880  acres  has  been  set  at  12.3  bushels  per  acre.  Of  the 
104,877  acres  seeded  to  wheat  for  grain  in  the  county  in  1940, 
the  committee  estimates  that  approximately  9,500  acres,  or  9^,  ii/ 
is  producing  less  than  9  bushels  per  acre  as  an  average  yearly 
yield  and  recommends  that  this  acreage  be  seeded  permanently  to 
grass.  It  is  the  opinion  of  the  committee  that  this  low  producing 

27  The  average  AAA  payment  received  per  crop  acre  in  Gilliam  county  in  1939  was 
870  as  calculated  by  the  AAA.  For  the  two  years  required  to  produce  wheat 
the  amount  would  be  $1,74  per  acre. 

10/  Average  farm  price  of  wheat  in  Oregon  for  the  first  ten  months  of  1940. 

11/  AAA  production  records  by  year^  fail  to  show  the  acreage  producing  below  the 
cost  of  production  since  they  represent  work  sheet  farm  averages  and  not 
individual  fields  or  parts  of  fields. 
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land  is  located  as  small  areas  on  almost  every  farm  in  the  county. 
The  20^000  acres  of  crested  wheatgrass  that  have  already  been 
permanently  retired  from  wheat  production  include  a  large  pro- 
portion of  low  yielding  Wheatland, 

(2)  Land  on  which  erosion  cannot  be  controlled  if  cultivation 
is  practiced.  Such  land  would  include  light  soils  subject  to 
severe  wind  erosion  when  under  cultivation  and  the  slopes  on 
which  water  erosion  due  to  soil  type,  steepness  of  slope,  or  pre- 
vious misuse  is  occurring  and  which  cannot  be  controlled  by  cul- 
tural practices  such  as  contour  farming  and  trashy  summer  fallow. 
It  is  impossible  for  the  committee  to  determine  the  exact  acreage 
of  lands  which  should  come  under  this  classification  due  to  the 
lack  of  detailed  information  on  soil  types  in  the  county  and  the 
extent  of  erosion  on  the  steeper  slopes. 

(3)  Land  infested  with  morning-glory  or  other  perennial  weeds 
where  the  affected  area  is  so  large  that  chemicals  or  cultivation 
methods  of  eradication  are  not  feasible, 

(4)  Land  which  is  now  seeded  to  rye  or  wheat  for  pasture.  The 
committee  believes  that  crested  wheat  will  produce  at  least  as 
much  pasture  as  annual  grains  and  will  eliminate  the  necessity 
of  expensive  plowing  and  seeding. 

At  the  present  time  20,000  acres  of  land  coming  under  the 
above  classifications  have  been  seeded  to  crested  wheat.  Table  11 
gives  a  summary  of  the  increase  in  the  crested  wheat  acreage  in 
the  county  by  years.  Crested  wheatgrass  has  proved  to  be  the 
most  desirable  perennial  grass  adapted  to  Gilliam  county  condi- 
tions. However,  in  order  to  investigate  any  possibility  of  a 
more  palatable,  faster  growing,  and  easier  established  grass  it 
is  recommended  that  additional  research  be  continued. 


Table  No.  11 
Expansion  of  Crested  Wheat  Acreage 

Gilliam  County,  1931-40 

Year     Growers     Acrea,i?e     Year     Growers     Acrea.?e 

1931  2  2      1936       91      10,450 

1932  3  3      1937      112      14,950 

1933  3  6      193B      I63      25, BOO 

1934  15        130      1939      183      30,200 
1935 21 152 1940 195 30,500 

The  exact  location  of  lands  which  the  committee  feels  should 
be  retired  permanently  to  grass  is  not  possible  until  a  complete 
soil  survey  of  the  county  is  made.  Soils  information  combined 
'  with  information  on  slopes  as  shown  in  Figure  2  will  allow  more 
accurate  location  of  lands  which  should  be  retired. 

The  committee  recommends  that  a  complete  soil  survey  of 
Gilliam  county  be  undertaken  as  soon  as  possible. 
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d.  Feed  Development  in  the  Lone rock  Community 

As  explained  under  Subarea  1  the  Lonerock  community  has  very 
often  suffered  during  past  years  from  lack  of  feed.  Increase  in 
the  feed  acreage  on  irrigated  land  is  recommended  by  the  com- 
mittee. 

The  committee  feels  that  the  non-irrigated  cultivated  land 
of  the  community  would  produce  more  hay  and  feed  if  conscientious 
summer  fallow  operations  were  adopted.  At  the  present  time 
annual  weeds  are  allowed  to  grow,  which  reduces  the  moisture 
available  for  crop  production. 

e.  Use  0.-C  Wheat  for  Livestock  Feed 

Due  to  the  present  uncertainty  with  respect  to  the  world 
wheat  situation  the  committee  recommends  that  livestock  numbers 
on  farms  be  increased  as  much  as  their  feed  supply  will  permit. 
It  is  considered  desirable  to  feed  all  low  priced  and  poor  quality 
wheat  in  increasing  amotints.  Wheat  of  this  type  can  be  profitably 
marketed  in  this  manner.  It  will  also  provide  an  insurance  to 
the  wheat  grower  against  wheat  failures  and  low  prices.  The  use 
of  wheat  for  livestock  feed  will  also  enable  Gilliam  county  live- 
•  stock  operators  to  do  a  better  job  of  fattening  their  animals  for 
market. 

III.  Blue  Area  -  Range  area  to  be  retired  from  agricultural  use. 

Subarea  No,  5.  Solid  blue. 

1.  Description 

The  area  is  located  in  the  Olex  community  in  the  Eightmile  can- 
yon area.  The  soil  is  sandy  and  subject  to  wind  erosion.  The  area 
is  /4,000  acres  in  size  and  is  adjacent  to  approximately  10,000  acres 
of  cropland.  It  is  owned  by  three  operators  at  the  present  time, 

2.  Problems  and  Recommendations 

This  area  of  range  lands  was  seriously  eroded  by  wind  in  1935^ 
1936,  and  1937.  At  that  time  it  was  a  menace  to  the  adjacent  crop- 
land. The  seriousness  of  vfind  erosion  depends  upon  the  amount  of 
moisture  that  is  received  each  year.  Since  1937  the  area  has  not 
blown  seriously  because  of  a  light  cover  of  annual  weeds  and  grass 
that  became  established. 

It  is  recommended  that  in  order  to  prevent  the  area  from  blow- 
ing during  dry  periods  and  to  protect  the  adjoining  land,  that  the 
area  be  purchased  by  some  federal  agency.  It  is  further  recommended 
that  the  area  be  seeded  to  perennial  grass  or  other  vegetation  and 
if  necessary  windbreaks  or  other  erosion  control  measures  be  taken 
to  stop  the  7/ind  erosion.  Grazing  of  the  area  should  net  be  permitted 
imtil  grass  stands  are  established. 
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A  simmary  of  acreages  for  the  different  land  use  areas  is  shown  in 
Table  12. 


Table  No.  12 
Summary  of  iip.nd   Use  Areas 


Areas  designated  by  Land  Use  Committee 

Broirm  Yellow Blue  Total 

Total  acreage                520,3^0  244,500  4,000   768,640 
Percent  of  land  in  operating 

^i-ts                       85.5^  100^  100^    89.5^> 

Average  size  of  fanii  2  267 

Acreage  cultivated                500  241,446  241^946 

Acreage  idle  3,054  3,054 

Acreage  in  grazing            519,640-';-  4,000   523,640 


-"-Includes  20,000  acres  in  permanent  crested  wheatgrass  seedings. 


The  recommendations  for  adjustment  of  major  agricultural  problems  of 
Gilliam  county  are  summarized  by  the  committee  as  follows: 

1.  Control  of  Erosion 

In  order  to  best  use  the  land  over  a  long  time  period  so  that  it 
may  be  preserved  in  a  productive  condition,  practices  to  prevent  losses 
from  erosion  must  be  generally  adopted  by  all  faniiers  in  the  county. 
At  the  present  time  the  cultural  practices  of  incorporating  straw  and 
stubble  into  the  surface  of  the  soil  and  of  farming  the  steeper  slopes 
as  much  as  possible  on  the  contour  appear  to  be  the  most  suitable. 
Long  time  grass  rotations  with  wheat  and  summer  fallow  will  check  ero- 
sion by  building  up  the  moisture  absorbing  ability  of  the  soil. 

2,  Weed  Control 


Control  of  noxious  weeds  which  are  now  well  started  in  the  county 
is  recognized  as  of  importance.  Unless  control  measures  are  taken 
returns  to  the  farm  will  be  greatly  reduced  and  particularly  in  the 
case  of  irrigated  land,  may  easily  prevent  profitable  farming.  The  weed 
control  program  of  the  county  court  is  available  to  all  farmers  to  aid 
them  in  their  control  efforts. 

3«  Range  Improvement 

While  livestock  production  on  most  farms  in  the  county  is  secondary 
to  wheat  production  it  is  of  such  importance  that  if  it  were  eliminated 
35  percent  of  the  agricultural  income  of  the  county  would  be  lost.  The 
preservation  and  improvement  of  the  range  land  in  the  county  is  necessary 
if  livestock  production  is  to  be  successfully  maintained.  The  building 
up  of  range  lands  now  seriously  depleted  can  be  done  by  deferred  grazing 
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to  allow  natural  reseeding,  by  artificial  reseeding,  and  by  preventing 
overgrazing.  Ranges  can  be  better  utilized  by  developing  stock  water- 
ing places  and  by  adopting  other  desirable  range  management  practices. 

4-.  Return  of  Lands  Not  Suited  to  Cultivation  to  Grass 

On  the  majority  of  farms  in  the  county  there  are  now  being  farmed 
areas  which  for  reasons  of  poor  soil,  steepness,  inaccessibility,  or 
erosion  are  not  making  returns  over  the  cost  of  production.  These  lands 
can  be  reseeded  to  varieties  of  adapted  perennial  grasses  to  be  perma- 
nently retired  from  crop  production  and  bring  in  greater  returns  to  the 
fann  ty  being  used  for  grazing  purposes. 

The  extensive  adoption  of  practices  recommended  by  the  committees  will 
bring  about  a  change  in  the  future  land  use  of  Gilliam  county.  Vi/hile  these  changes 
are  not  expected  to  affect  the  type  of  agriculture  being  carried  on  at  the  present 
time,  they  will  cause  some  changes  in  the  acreages  of  crops  now  grown.  Recommen- 
dations for  the  best  use  of  the  acreages  of  land  in  the  county  over  a  long  time 
period  are  shown  in  Table  No.  13. 

Table  No.  13 
Long  Time  Land  Use  Recommendations 


Long  Time 

It  era 

1940  Land  Use 

Recommendations 

Cropland,  total 

234,500  Acres 

204,000  Acres 

Harvested 

130,900 

106,000 

Sujimer  fallow 

100,546 

96,000 

Idle 

3,054 

2,000 

Perennial  grass  for  pasture 

on  tillable  land 

30,500 

61,000 

Permanent 

20,000 

30,000 

Plowable  rotation 

10,500 

31,000 

Native  pasture  land 

in  f anns 

416,760 

419,260 

All  other  land  in  farms 

5,914 

5,914 

Total  land  in  farms 

687,674 

690,174 

Land  not  in  fanas 

80,966 

78,466 

Total  land  in  county 

768,640 

768,640 

The  development  of  a  unified  program  for  the  purpose  of  solving  the 
problems  indicated  above,  other  problems  mentioned  in  the  report,  and  problems 
not  yet  developed  appears  to  be  the  most  feasible  means  of  meeting  the  situation. 
Such  a  program  requires  the  cooperation  of  the  local  people  and  local,  state,  and 
federal  agencies  concerned  with  the  agriculture  of  the  county.  Through  such  uni- 
fied action  on  problems  by  the  people  and  all  agencies  the  long  time  objectives 
of  the  land  use  planning  work  should  be  achieved. 
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Presented  at  First  ,,^. 

California  Conservation  *'^'-. 

Conference.   Asilomar.  y,^ , 

October  18,  1940. 

PANEL  DISCUSSION  OF 

WILDLIFE  MANAGEMENT  AS  A  PHASE  OF  MULTIPLE  LAND  USE 

Dr.  A.  B.  Hatch,  Chairman  (U.S.D.I.,  Fish  and  Wildlife 

Service,  Portland,  Oregon) 
Alan  C.  Taft  (Chief,  Bureau  of  Fish  Conservation, 

California  Division  of  Fish  and  G-ame,  San  Francisco) 
Prof,  Tracy  I.  Storer  (University  of  California,  Davis) 
Everett  E.  Horn  (U.S.D.I.,  Fish  and  Wildlife  Service, 

Berkeley) 
G-ordon  H.  True,  Jr.  (Bureau  of  G-ame  Consex*vation, 

California  Division  of  Fish  and  Game,  San  Francisco) 

Of  all  the  vast  array  of  natural  resources  which  for  centur- 
ies has  made  of  the  North  American  Continent  the  greatest  mili- 
tary prize  of  all  time,  no  resource  has  played  a  more  unique  or 
important  role  in  the  development  of  our  nation  than  wildlife. 

Few  of  the  great  explorations  9jad  even  fewer  of  the  famous 
colonizations  which  today  fill  our  history  texts  could  have 
succeeded  except  for  the  teeming  game  which  abounded  in  primeval 
America,  To  have  provisioned  the  early  stages  of  settlements 
and  the  prolonged  American  explorations  from  Europe,  in  the  days 
of  sailing  ships  and  pack  horses,  would  have  been  incredibly 
difficult.   Instead  our  early  settlers  x^rere  provided  with  vast 
quantities  of  game  for  food,  for  clothing,  and  even  for  tools. 
The  buckskin  shirt  of  the  American  Pioneer,  long  merely  a  symbol 
of  a  picturesque  era,  has  a  far  reaching  significance  in 
American  history. 

Without  fur  in  incalculable  quantities,  the  penetration 
of  the  American  Continent  would  have  been  so  slow  that  much  of 
our  nation  would  even  today  be  but  sparingly  developed.   It  was 
the  beaver  for  the  high-top  hats  of  the  early  19th  century 
which  provided  the  incentive  to  explore  the  west  and  to  establish 
forts  and  trading  posts.  And  it  vaa   the  game  of  the  surrounding 
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oountry  which  made  life,  far  from  farming  areas,  a  possibility 
for  trapper  and  soldier.  Vast  multitudes  of  deer,  elk,  and 
buffalo  facilitated  the  trek  of  the  49'ers  across  the  plains, 
made  possible  the  founding  of  Virginia  City,  and  the  building 
of  the  first  railroads  across  the  continent.   It  was  the  sea 
otter  which  brought  the  Russians  to  the  California  coast,   and 
even  the  founding  of  the  California  Republic  by  rebellion  against 
Spain  had  as  its  causative  background  competition  for  the 
famous  golden  bear. 

But  all  this  is  by  now  ancient  history.   In  the  American 
life  of  today  wildlife  is  no  longer  important  as  a  source  of 
food  and  clothing.   Deer  and  elk  in  the  popular  mind  have  become 
objects  of  great  beauty  and  aesthetic  appeal  and  large  sections 
of  our  society  fervently  oppose  the  label  as  primitive  and 
little  advanced  above  Neanderthal  man  those  of  us  who  either  for 
pleasure  or  livelihood  still  hunt  and  trap. 

To  some  of  us  it  seems  a  curious  twist  of  destiny  that  a 
resource  which  once  occupied  such  an  important  place  in  American 
life  should  have  been  relegated  to  such  obscurity,  disuse  and 
needless  waste.   Viewed,  however,  from  the  vantage  of  a  knowledge 
of  cause  and  effect  this  change  in  our  use  of  and  attitude  to- 
ward wildlife  is  a  natural  and  inevitable  outcome  of  the  extinc- 
tion and  near  extinction  of  many  wildlife  species  toward  the 
close  of  the  last  century.   Just  as  with  other  natural  resources, 
we  used  wildlife  wastefully  for  nearly  400  years,  then  when  it 
was  all  but  gone  the  conservation  movement  turned  the  tide  of 
destruction  into  one  of  rigid  preservation.   Today  the  protec- 
tive measures  which  we  adopted  thirty  and  forty  years  ago  to 
stop  extermination  are  still  the  common  tools  with  which  we 
manage  much  of  our  wildlife.   But  in  common  with  all  living 
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things  animals  reproduce  and  replenish  themselves,  and  unlike 
forests  most  wildlife  species  require  only  a  few  months  to 
reach  maturity  instead  of  decades  or  even  cent^^ries. 

To  replace  our  finest  redwood  stands  would  require  from 
3  to  5  thousand  years.   Replacement  of  our  finest  deer  and  elk 
takes  but  a  thousandth  part  of  this  period,  a  bare  3  to  5  years. 
A  single  pair  of  deer  are  capable,  in  a  protected  environment, 
of  producing  5,000  offspring  in  a  period  of  21  years.   Single 
pairs  of  Hungarian  psirtridge,  bob  white,  pheasants,  grouse,  and 
many  ducks  could  similarly  increase  to  the  same  vast  spawn  of 
5,000  individuals  in  as  few  as  5  years.   From  20  pairs  of 
muskrats  placed  in  Tule  Lake  in  1931,  ten  trappers  last  winter 
harvested  over  31,000  muskrats  and  they  took  barely  one-half  of 
the  existing  population. 

It  is  this  enormous  reproductive  potential  of  wildlife 
which  sets  this  natural  resource  apart  from  all  others  and 
which  today  makes  it  incumbent  upon  intelligent  conservationists 
to  revamp  the  whole  of  their  wildlife  conservation  concepts. 

The  problem  of  wildlife  conservation  is  no  longer  one  of 
simple  preservation.  Vast  game  refuges  and  narrowly  restrictive 
hunting  laws  are  no  longer  the  keys  to  wildlife-plenty.  Deer 
and  elk  no  less  than  cattle  and  sheep  are  rapidly  renewable 
products  of  the  land.  They  are  crops  which  require  management 
and  harvesting. 

Unfortunately  too  many  Americans  think  of  wildlife  not 
as  a  renewable  crop  but  as  something  more  comparable  to  our 
magnificent  western  scenery — a  thing  to  be  preserved  unharmed. 
We  are  still  thinking  in  terms  of  the  conditions  of  wildlife 
scarcity  which  obtained  thirty  years  ago  when  the  first  great 
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wave  of  the  oonservation  movement  swept  America. 

Actually  we  have  today  entered  into  the  third  great  wild- 
life era  of  this  country.  The  first,  lasting  for  nearly  four 
centuries,  was  a  continuous  one  of  destruction  by  over  utiliza- 
tion and  by  tooth  and  hide  hunting.  The  second  era,  beginning 
early  in  the  present  century,  was  one  of  conservation  by 
stringent  laws  prohibiting  or  drastically  restricting  harvest- 
ing. The  measures  employed  were  logical  and  effective  because 
we  had  no  surplus  wildlife  and  the  yearly  crop  was  extremely 
meager  and  growing  smaller.  But  today  many  species  of  wildlife 
are  overabundant  and  perishing  by  the  tens  of  thousands  of 
starvation.  We  have  a  surplus  vvhich  should  be  utilized  instead 
of  wasted,  both  for  humane  reasons  and  because  needless  waste 
should  have  no  place  in  American  economy.  At  the  same  time  many 
species  are  still  scarce;  most  fur  animals  for  example  are  es- 
pecially rare,  some  game  birds  are  near  extinction.  No  one  policy 
fits  all  circumstances.  Highly  complex  measures  which  tsike  into 
account  the  needs  of  individual  species  in  many  localities  are 
required.  And  most  important  of  all,  the  third  wildlife  era 
in  America  must  be  characterized  by  management  measures  which 
enable  wildlife  to  dove-tail  with  other  economic  land  uses. 

In  the  teeming  agricultural  and  industrial  America  of  to- 
day the  space  available  for  wildlife  is  vastly  different  than 
it  was  during  our  nation's  primeval  youth.   In  1940  men  still 
bewail  the  tragic  disappearance  of  the  millions  of  buffalo 
which  once  covered  the  plains,  of  the  massive  elk,  the  quisitive 
antelope,  the  powerful  grizzly.  But  the  lands  which  those 
animals  once  knew  as  their  own  are  today  the  homes  of  millions 
of  people.  Tucked  away  on  already  overcrowded  ranges  in  the 
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mountains  of  the  west,  we  still  possess  sufficient  wildlife 
breeding  stock  to  overrun  the  nation  in  a  few  years  if  we 
chose  to  turn  our  lands  back  to  nature.   Why,  therefore,  con- 
tinue to  lament  a  destiny  which  from  the  beginning  was  as 
inevitable  as  death  is  to  every  human.   Let's  turn  our  atten- 
tion instead  to  the  growing  problem  of  assuring  an  abundance 
of  those  species  of  game  which  are  compatible  with  established 
economic  land  uses.  Let's  recognize  at  the  outset  that  neither 
farmer,  forester,  stockman,  manufacturer,  nor  in  the  end  the 
American  people  as  a  whole  will  long  tolerate  any  serious 
conflicts  between  wildlife  and  our  individual  and  national 
welfare. 

Thus  the  modem  problem  of  wildlife  conservation  has  become 
one  of  fitting  wildlife  into  the  broad  and  intricate  picture 
of  multiple  land  use  while  at  the  same  time  satisfying  the 
varying  aesthetic,  commercial  and  hunting  interests  in  wildlife 
which  are  an  inseparable  part  of  the  lives  of  the  American 
people. 


1.   ADAPTING  WATER  CONSERVATION  TO  THE  NEEDS  OF  WILDLIFE 

It  seems  unnecessary  to  point  out  that  water  is  one 
of  the  most  basic  and  indispensable  of  the  natural  resources 
of  California.  Ever  since  early  Spanish  days  the  develop- 
ment of  the  state  has  centered  around  areas  where  water  was 
readily  available  for  use.  Following  these  early  agricul- 
turalists came  the  placer  and  hydraulic  miners  who  diverted 
water  from  the  streams  through  hundreds  of  miles  of  ditches. 
Later  came  hydroelectric  plants  and  storage  for  use  by 
larger  municipalities  such  as  San  Francisco,  Oakland  and 
Los  Angeles.   The  most  recent  extension  of  the  control  of 
water  in  California  will  result  from  the  building  of  the 
Central  Valleys  Project  and  tho  construction  of  two  giant 
dams  to  control  the  stream  flow  in  the  Sacramento  and  San 
Joaquin  rivers.   It  can  thus  be  seen  that  the  steps  in  the 
use  of  water  in  California  were,  first,  diversion  of  natural 
stream  flows,  followed  by  a  period  in  v/hich  seasonal 
storage  was  developed.  This  latter  type  of  water  conservation 
still  predominates. 

Water  conservation  through  the  maintenance  of 
forest  cover  has  also  been  important  in  California  and 
although  most  of  the  water  so  conserved  eventually  finds 


its  ^ay  into  stora.f5j  reservoirs  the  stabilization  of 
stroaiT-  flows  has  boon  of  direct  benefit  to  wildlife, 
particularly  fishes. 

It  must  be  said,    though,    that  the   storage  of 
wator   for  seasonal  use   and   its  diversion   from  natural 
stream  channels   for   use    in   agriculture,   power,    and  mining 
h...s  dono  grave   injury  to   our  wildlife  resources.      In  1929 
G.:i.    Clark  of  the   Division   of  Fish  and  Game  reported  that   of 
a  total  of  6000  miles    of  streams   in  the   Sacramento-San  Joaquin 
system   origine:lly  suitable  foi^    the  spawning  of  King  Salmon, 
80  percent  h;..d  been  cut    off  by   artificial    obstructions 
imp^^ss.  blij  to   the  fish.      This   crior  reduction  of  tho   spawning 
are..s   in   the   S-^cr^.nento-S:n   Joaquin  his  m^de    it   extremelj'- 
difficult    to  work  out    ..iny  solution  for  the  mdntenance   of 
the    F-^J.mon  runs   in   these  stre...ms   thit  will   be   further   liiaited 
by  the   construction   of  the   Centrd   Vclleys  project.      Both 
the    fedor'i.  1   government    - nd  tiie   st  .te  h-^ve  m^^de  pl-:..ns  to 
minimize   the   harmful   results   so   1  .x   as  possible  but    the 
future  of  the    once    v-..lu-..ble  salm.on  is,    to   say  the  le..st, 
uncurt-in. 

The   interference  with  the  movement   of  m.igr.  tory 
fishes   to  the  spawning  grounds  where  the  young  would  n..tur..lly 
bo   reurod  is  the   most  spect-..cul..r   -Jid   obvious  vv..y   in  which 
our  use   of   watu-r  limits  the   conservation  of  our  inl^.nd 
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fisheries  resources   but  it   is  porh^^ps  not  the  most 
important. 

The   Division  of  Fish   and   G-^tod    hus   record  of 
noc.rly  1400   d'-.Lis   th..t  h.ve  been  constructed   in  the  stcto 
for  tne    storage    -.nd   diversion   of  v;.-ter  ^nd  the  Stute 
Division  of  v/iter  Resources   lists   t^bout  600  th.ut  :^re   of 
siaf  fie  lent   size  to    come  under  their  jurisdiction. 

In  some   c-ses  tho  v;ater  impounded  by  these 
dw.rcs   is   bencficii;.l  to  wildlife  but    in  the   gi"o-,t  mc.jority 
of  cases    it    hLis  mount  >udded  hazard  through  unscreened 
iitches,    dry   stre:4]i  beds,    daily  and  se;.son4;.-l   fluctu-.tions 
of  strec..m  -.nd    reservoir  levels    :jid  the   drying   of  marsh 
l;.nds. 

Much  d..mage   in  the  p..st   resulted  from  the 
fc.ct  til.  t   in  developing  the  usage  of  \r^.ter  for  man  little 
thought  w^.s   given  to    the  preserv^.tion  of  our  wildlife 
resources,     M^.ny  minor  modif ic^.tions    in  methods  of 
construction  and    oper^.tion  could  have  been  m-.de  th-.t  would 
h--ve   ...ided  v^^ildlife.      Only  recently  has  much  c-.ttontion 
been   givun  to   this  phase   of  w>-ter  conservation  -nd  it 
should  be  given  further  support  by  ^1   interested   in  a 
bro  d  progr..m  of   conservvxtion. 
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Wildlife  in  relation  to  Agriculture 

I.  Basic  aspects  of  wildlife  management  on  various  lands  are: 

1,  National  parks t  complete  protection,  with  interference  only  to  correct  dis- 
turbances caused  by  man  (e.g.  bears,  foot-and-mouth  disease). 

2.  National  forests:  cover  disturbances  result  from  lumbering,  afforestation, 
grazing,  fire,  long-continued  fire  suppression,  water  conservation,  and  recreational 
uses;  changes  in  wildlife  caused  by  hunting  and  fishing,  by  fur  trapping,  by  control 
of  predators,  rodents  and  disease,  and  by  planting  of  game,  fur  bearers  or  fish. 

^*  C>razing  lands:  cover  disturbances  result  from  clearing,  fire,  and  grazing; 
wildlife  alterations  somewhat  as  on  national  forest  lands,  with  hunting,  control,  and 
game  planting  of  greater  importance • 

^»   Cultivated  lands :  primary  use  is  crop  and  live  stock  production  and  involves 
maximum  alteration  of  cover  and  water;  direct  and  intensive  control  of  pests  and 
competitors;  much  hunting  and  fur  trapping;  some  introductions  of  native  or  alien 
game  animals. 

II.  Manipulation  of  wildlife  on  cultivated  lands  includes: 

1»  Clearing,  draining,  irrigating,  weed  control,  and  other  alterations  of  cover, 

2.  Crop  planting  Miich  influences  available  food  and  cover  for  wildlife, 

3,  Destruction  of  pests, 

4,  Regulation  of  (a)  game  shooting,  (b)  fur  trapping, 

5.  Planting  or  encouragement  of  cover  suited  particularly  for  wildlife. 
(Items  4  and  5  [also  3  in  part]  amenable  to  farmer- sportsman-trapper  adjustments ♦) 

III.  Practical  efforts  possible  in  behalf  of  wildlife  on  cultivated  lands  are: 

1.  Protection  (complete  or  partial)  of  game  or  fur  species  against  too  heavy 
reduction  by  hunters  and  trappers, 

2.  Provision  of  cover  as  by 

a.  Leaving  field  corners  and  fence  lines  uncultivated, 

b.  Fencing  cover  along  stream  courses  to  prevent  undue  trampling  or  browsing 
■  by  live  stock,  (fenced  lanes  give  live  stock  access  to  water  vdiere 

necessary) . 

c.  Setting  out  shelter  or  food  plants, 

3.  Supplementary  feeding  in  seasons  of  food  shortage, 
4^  Provision  of  dritiking  places  v/here  necessary, 

5.  Limited  control  of  serious  predators  in  clear-cut  cases  if  needed, 

6.  Planting  of  game  species  to  restock  depleted  areas. 
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III.   FOREST  Al-TD  RANGE 

Our  forest  and  range  areas,  both  private  and  public,  are  renewable 
natural  resources  that  contribute  large  sums  to  our  national  income. 
Being  renewable  they  are  subject  to  management  so  as  to  perpetuate  them- 
selves -o.nd  produce  a  sustained  annua  1  yield  of  various  comiaodities 
essential  to  our  type  of  civilization.   The  wildlife,  always  associL.tud 
with  land  areas,  is  simply  another  product  of  those  lands.   This 
wildlife,  and  it  must  consider  all  forms  from  amoeba  to  zebra,  c.^.n  by 
virtue  of  ma  n's  economic  endeavor,  be  grouped  in  three  artificial 
classes.   They  are  beneficial,  detrimental  or  neutral. 

Forests  and  range  produce  luiaber,  forage,  water,  fish,  gcme,  and 
other  wildlife,  recreation,  study  areas,  and  inviolate  units  closed  to  all 
economic  exploitation  except  recreation.   Efforts  to  mcjiago  wildlife  on 
these  forests  a  nd  rang'.'s  must  be  governed  by  the  many  other  uses  to 
which  the  land  is  dedicated.   On  most  raw  lands  beneficial  wildlife  is  a 
secondary  crop  and  management  must  be  accordingly.   Some  wildlife  whose 
activities  are  detrimental  become  primary  factors  when  they  affect  the 
major  uses  of  the  land. 

Failure  of  regeneration  of  sugar  and  ponderosa  pine  shows  that  the 
biologic  factors  are  of  equal  or  greater  importa  nee  than  climate  or 
soils.   Some  cut-over  cjid  burned  areas  are  regrowing  to  brush  that 
excludes  merchantable  conifers.   Timber  cutting  or  fire  opens  the  areas, 
annual  plants  and  shi'ubs  come  in.   Under  such  conditions  mice,  chipmunks 
and  squirrels  increase.   The  conifer  seed  supply  has  been  reduced.  Mere 
rodents  food  upon  a  less  abundant  seed  supply.   Shrubs  increase,  offering 
rigid  competition  to  such  conifer  seedlings  as  become  established.   On 
the  sugar  pine-fir  forests  of  the  Stanislaus,  white  fir,  incense  cedar, 
and  brush  are  replacing  the  economically  valuable  sugar  pine;  and  rodents 
are  a  large  factor  in  bringing  about  this  change. 

In  attempting  to  reclaim  some  California  brushfields,  plant  com- 
petition has  been  lessened  by  clearing  strips  in  the  brush  with  trail 
builders.   Pines  planted  in  these  strips  have  been  badly  damaged  by 
cottontail  and  snovv'shoe  rabbits.   On  some  large  plantations  rabbits  have 
been  the  primary  cause  of  lev;  transplant  survival. 

Three  forms  of  wildlife  management  are  suggested  in  these  instances, 

1.   Remove  the  detrimental  animals  until  pines  are  established. 

Z,      Create  a  habitat  condition  so  detrimental  to  these  animals 
that  but  fev;  cm  exist. 

3.   Take  advantage  of  the  fluctuation  in  numbers  of  these  animals, 
especia  lly  rabbits,  and  plcjit  when  they  are  at  the  low  point  in  their 
cycle  of  abundance.   At  present,  removal  of  animals  is  abhorrent  to  some 
people;  creating  unfavorable  habitat  is  ideal,  but  dependent  upon  the 
adaptability  of  the  animal;  and  taking  advantage  of  fluctuations  in 
muabors  requires  an  extremely  flexible  planting  progra  m. 


Vvildlire  and  Range  Utilization 

On  the  range,  wildlife  consumes  forage  that  might  otherwise  ce 
utilized  by  domestic  livestock.   In  cases  of  larger  grazing  animals,  such 
as  antelope,  deer  and  elk,  it  is  a  question  of  hov«r  many  head  of  vdldlife 
and  domestic  stock  can  be  carried  on  the  same  range  without  overusage.   It 
must  be  borne  in  mind  that  our  present  economic  structure  dedicates  much 
of  the  range  area  to  forage  production  for  consumption  by  domestic  stock. 
If  more  v/ild  creatures  are  desired  a  proportionate  reduction  in  domestic 
stock  is  essential,  and  such  management  practices  as  predator  control, 
v^^ater  development,  regulation  of  the  annual  kill,  and  maintenance  of  a 
proper  sex  ratio  are  some  stops  to  be  applied  as  local  conditions  dictate. 

One  of  the  greatest  problems  in  the  proper  management  of  our 
California  deer  herds  is  the  balance  between  adequate  summer  and  winter 
rcjige.   i'.iuch  winter  range  is  on  pri\7-ately  ovvTiod  lands. 

Range-inhabiting  rodents  consiuno  forage  that  would  otherwise  be 
available  for  domestic  livestock  or  other  grazing  wildlife.   Their  burrovf- 
ing  does  an  undetermined  amount  of  good  in  soil  cultivation  and  fertiliza- 
tion.  Additional  research  is  essential  to  replace  biological  speculation 
with  sound  factual  data. 

Some  range  men  reduce  certain  rodents  by  means  of  poison.   Some 
biologists  reconaaend  rodent  suppression  by  light  grazing  or  nonuse, 
thereby  creating  a  dense  grov:th  of  vegetation  unfavorable  to  certain  rodent 
species.   On  our  annual  type  of  range  in  California  such  nonuse  tends  to 
suppression  of  the  more  valuable  forage  plo.nts  and  predominance  of  low- 
value  grasses. 

Range  lands  are  the  home  of  several  upland  gc^mo  birds,  and  the 
sagehcn,  for  one,  has  suffered  by  contact  v/ith  domestic  livestock. 
Fencing  of  small  areas  about  v/ator  affords  breeding  areas  and  docs  not 
interfere  v/ith  the  use  of  range  b^^  livestock. 

Watersheds 

vTater,  not  timber  nor  forage,  is  the  chief  raw  crop  of  some  of  our 
brush-covered  ra-«v  lands.   Some  of  these  t.reas  are  veritable  faunal  para- 
dises where  deer,  quail,  doves,  coyotes,  cats,  foxes,  and  others  abound. 
Iluiiian  use  must  bo  restricted  to  v/ater  production  because  of  the  fire 
hazard.   A  study  is  being  made  to  determine  the  feasibility  of  a  manage- 
ment plan,  slightly  changing  the  deer  season  to  a  non-fire  hazardous 
period  and  to  deer  management  coordinated  with  water  production. 

Suimnarv 


Land  use  should  be  the  keystone  around  which  to  build  our  structure 
The  mountain  lion,  coyote,  fox,  cat,  coon,  skunk,  and  others  are  both 
fur  bearers  cjid  predators,  depending  upon  economic  endeavor.   Those 
animals  feed,  among  other  things,  upon  rodents.   Removal  of  rodents  v/ould 
moan  partial  removal  of  their  food  supply.   It  is  not  a  proven  fact  that 
any  single  predator  acting  alone  limits  any  single  rodent  species.   The^ 
interrelationship  of  all  plants  cjid  animals  affords  the  basis  for  planning 
the  details  of  wildlife  management,  and  the  application  of  these  practices 
rauat  coordinate  with  sound  land  use,  determined  by  economic  necessity. 


4.   V/ILDLIFE  ilND  ITS  USE  BY  TIiE  PUBLIC  IN  RELATION  TO  UND  USE. 

The  boundaries  of  the  State  of  California  include  100,000,000 
acres  of  land.  Sixteen  million  are  in  public  domain  and  approx- 
imately 20,000,000  acres  are  in  national  forests  and  parks.   The 
remainder  is  largely  in  private  ownership.   Only  15,000,000  acres 
of  the  grand  total  are  under  intensive  cultivation,  the  balance, 
speaking  in  round  numbers,  is  what  is  generally  termed  "wild 
land." 

Still  speaking  in  general  terms,  it  is  safe  to  say  that 
every  acre  in  California  is  capable  of  supporting  some  kind  of- 
wildlife  and  it  is  necessary  that  this  tremendous  vi^ildlife 
population  be  so  managed  that  there  will  be  both  a  harvestable 
surplus  sufficient  to  meet  the  needs  of  the  public  and  a 
minimum  amount  of  conflict  with  other  land  uses. 

People  in  general  are  interested  in  wildlife  both  from 
the  standpoint  of  the  hunter  and  the  fisherman  and  from  the 
standpoint  of  aesthetics.   There  are  those,  however,  that  are 
interested  only  in  the  harvest  and  those  who  are  opposed  to  any 
killing  whatsoever.  These  two  minorities  must  be  brought  to- 
gether with  the  larger  group  that,  while  appreciating  the 
aesthetic  value  of  wildlife,  recognizes  the  necessity  for 
and  enjoys  the  harvesting  of  the  surplus. 

In  California,  approximately  250,000  hunting  licenses  and 
more  than  400,000  fishing  licenses  are  sold  annually.   Deer  tag 
sales  which  approach  150,000  indicate  the  amount  of  interest 
that  the  public  takes  in  deer  hunting  alone.   The  number  of 
persons  who  derive  pleasure  merely  from  observing  wild  animals 
and  birds  in  their  natural  habitats  is  incalculable. 


In  addition  to  possessing  sporting  and  aesthetic  values, 
wildlife  is  a  tremendous  commGroial  asset.   It  has  been  deter- 
mined conservatively  that  California  license  buyers  spend  more 
than  eighty  million  dollars  annually  in  the  pursuit  of  the 
sports  of  hunting  and  fishing. 

There  is  little  doubt  that  an  increase  in  the  amount  of 
wildlife  in  California  would  result  in  a  corresponding  increase 
in  the  annual  harvest,  but  in  the  case  of  some  game  species, 
particularly  big  game,  there  is  a  definite  limit  beyond  which 
wildlife  comes  into  conflict  with  other  land  uses.  Wildlife 
populations  must  be  kept  within  reasonable  limits  if  we  are  to 
keep  the  good  will  and  cooperation  of  other  users  of  the  lands 
they  occupy. 

The  cultivation  of  land  for  the  production  of  agricultural 
crops  is  the  use  with  which  wildlife  most  commonly  conflicts. 
In  several  localized  areas  throughout  the  state,  deer  have 
increased  to  such  an  extent  that  vineyards,  orchards,  alfalfa, 
and  other  crops  are  suffering  varying  degrees  of  damage. 
Ducks,  now  on  the  increase,  have  come  into  conflict  with  the 
rice  industry.  Pheasant,  in  a  few  instances,  have  been  con- 
sidered objectionable  by  growers  of  tomatoes  and  other  truck 
crops.   In  areas  devoted  to  grazing  there  has  been  competition 
between  deer  and  livestock  where  relatively  small  acreages  of 
range  land  are  heavily  used  by  wintering  deer  hards.  By  and 
large,  however,  California's  wildlife  habitats  have  not 
reached  the  saturation  point,  and  every  effort  is  being  made 
to  build  up  game  populations  in  those  sections  of  the  state 
v;here  other  land  uses  will  not  act  as  a  check. 


local  game  problems  without  affecting  wildlife  populations 
as  a  whole •  Wildlife  cannot  be  managed  by  the  application 
of  inflexible  rules  that  are  state-wide  in  scope* 

To  summarize,  emphasis  must  again  be  placed  on  the  need 
for  adequate  legislation;  for  bringing  about  a  better  relation- 
ship between  the  farmer  and  the  sportsmen;  and  for  bringing 
together  on  a  common  ground  the  sportsmen,  those  who  are 
opposed  to  harvesting  a  ^ame  crop,  and  the  commercial  interests. 
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THE  MICHIGAN  LAND  ECONOMIC  SURVEY. 

By  3.  Henderson,  Assistant  Agricultural' Economist, 
Division  of  La^nd  Economics. 

'Vhe   State  of  kicHigan  has  made  notable  progress  toward  the  develop- 
ment of  a  land  policy  through  the  establishment  of  its  Land  Economic  Sur- 
vey. .  This  Survey,  which  is  under  the  supervision  of  the  State  Department 
of  Conservation,  is  well  out  of  the  experimental  stage.   For  three  years 
it  has  been  carried  on  success  fully  and  has  accuraulated  a  large  fund  of 
systematic  information  about  the  economic  resources  of  Michigan  land. 

The  Survey  is  charged  With  mailing  an  inventory  of  the  natural  re- 
sources'in  the  sparsely  settled  counties  in  Uo:f*thern  Michigan  and  in  the 
Upper  Peninsula,.^  One-third  of  "the  State  hds"  been"  cut  over,  burned  over, 
and  left  to  shift  for  itself «  Approximately  10,000,000  acres  of  land  are 
virtually  waste  and  idle«'  Before  private  owners  and  state  officials  can 
formulate  a  policy  for  the  administration  and  profitable  development  of 
these  vast,  stretches  of  idla  land  it  is  necuGsa^y  that  they  have  specific 
dependable  information  to  answer  such  questiona  as  the  following: 

How  much  of"  the  idle  land  is  suitable  for  agriculture?  Where  is 
the  cultivable  land  located?  "What  is  the  soil?  What  are  surface  and 
drainage  conditions?  How  mach  will  it  cost  to  get  the  land  veady  for 
agricultural  use?  What  are  the  marketing,  transportaticuj  ed'j.caticnal 
and  social  conditions  offered  the  prospective  settler?  Uo^/"is  thv^.  seme 
kind  of  land  under  like  conditions  being  used  by  other  fai-mers?  What  is 
the  definite  loication.Of  the  "non-agricultilral  lahd?  What  is  tne  location 
and  character  of  the  land  ou  which  unsuccessful  settlement  has  been  at- 
tempted^      •    ^  •'   .-.;■• 

How  mach  of  the  idle  land  can  or  s^^ouid  produce  commercial  forests 
and  eventually  meet  the  problem  of  the  high  cost  of  imported  lumber  and 
coal  and  the  ever-increa'^ing  freight  rates^J^  How  much  of  this  land  is 
reforesting' itself?  What  kind  of  timber  is  it  growing?  What  kind  of 
trees  grew  in  the  original  or  virgin,  forest?  Huw  rnii.ch  has  been  burned 
over  SO' often  and  so  saverely  that  all  prospects  of  va].^iable  second  growth 
have  been  destroyed?  What  prarij-cf.  the  Igjid  can  or  should'  be  used  for 
■forest  plantations?  What   returns  may  be  expected  from  different  types  of 

plantations  on  different  soils?  "   ' 

■  '■...■  .i  '■'.*  V  '».'■■  ^  "■. '  -     .  .   -  ■■  .  ■    '.  ■■  '    '     ' 

■  What  do'  these  lands' offeir' in; th4' -way .of  water  power,  power  sitesg 
and  water  storage  facilities?  ..'.... 

.  What  do  they  offer  to  the  constantly  enlarging  stream  of  touristsf 
Where  can  these  tourists  find  the  best  lakes,  streams,  and  woods  for  sunmer 
cainps  and  playgrounds?- ■'y^at  attractions,  and  resources  are  there  for  hunt- 
ers, fishermen  and  other;  sport sr^en 7  ^  What  parts  of  the  land  will  make  good 
game  preserves  for "State  and  private  reservations?  What  lakes  offer 
advantages  for  resort  develojanent?   .  • 

What  is  the  nature  of  the  land  that  is  reverting  to  the  State  for 
delinquent  taxes?  The  State  has  already^ acquired 'title  to  about  700,000 
acres  in  forfeited'tax  titles 'aiid' "the"  records  show  that  5,000,000  acres 
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nore  are  delinquent.  Between  March  1,  1923,  and  Novenber,  1924,  a  period 
of  20  nonths,  61,271  acres  reverted  to  the  State.  VVliat  policy  shall  "be 
adopte-l  under  which  this  land  may  "be  made  to  yield  an  incone  to  the  State? 
"iffhat  .plans  for  utilization  and  cooperation  nay  he  suggested  or  advised  so 
as  to  enable  the  owners  of  these  idle  tax  delinquent  acres  to  so  use  then 
that  they  will  at  least  produce  taxes  and  carrying  charges? 

All  these  and  nany  other  questions  need  answers.   Nohody  knows  the 
answers  except  in  the  vaguest  and  most  general  way.   No  records,  statistics, 
or  reports  in  State,  country  or  private  files  furnish  this  infomation.   It 
must  be  collected  in  the  field,  assenbled,  tabulated,  interpreted,  and  put 
in  usable  fom.   In  spite  of  all  previous  efforts,  the  area  of  idle  and  un- 
productive lands  has  steadily  increased.  No  policy  can  be  adopted  to  meet 
the  situation  until  full  azid  dependable  information  is  available,  or  until 
an  inventory  of  the  idle  land  has  been  mad.e. 

The  Land  Economic  Survey  was  created  to  attack  the  problem.   It  con- 
sists of  a  regular  year-round  staff  of  five  experts,  one  of  whom  is  the 
director  and  forestry  specialist,  one  a  land  economist,  one  a  professional 
soil  surveyor,  and  two  are  experienced  general  assistants.   In  addition 
there  are  field  surveying  crews  for  summer  work  made  up  of  about  15  addi- 
jjionaJL  men.  Nine  or  ten  of  these  men  are  recent  graduates  or  advanced 
students  from  the  agricultural  college  and  from  the  State  university,  and 
the  remaining  four  or  five  are  professional  soil  surveyors  from  the  United 
States  Bureau  of  Soils  and  from  the  Soils  Department  of  the  Agricultural 
College.  Auxiliary  lines  of  work  are  carried  on  by  other  departments  and 
institutions  of  the  State.   Ihe  State  geologist ^s  office  studies  and  maps 
the  economic  geology  and  the  geological  history;  hydro -engineers  from  the 
State  university  inventory  the  water  power  resources;  and  other  divisions 
of  the  Department  of  Conservation  study  game  covers,  game-carrying  capacityt 
and  fish  and  fur  resources.      uis*  .' 

Field  data  recorded  by  the  surveyors  include  the  following  phases: 
Soil  identification  and  distribution;  general  surface  relief  and  drainage; 
vegetation  cover,  both  native  and  cultivated;  economic  conditions;  resort 
data  and  recreational  possibilities;  inventory  of  water  power  resources; 
geological  data  including  information  on  deposits  of  shale,  limestone, 
gravel,  marl,  etc.;  stream  data  for  fish,  f\ir,  and  game;  and  general  and 
miscellaneous  scientific  data.  Each  of  the  staff  specialists  -  the  forester, 
the  soil  surveyor,  and  the  land  economist  -  directed  and  supervised  his  own 
part  of  the  work  in  the  field,  and  the  two  assistants  did  the  necessary 
camp  administration  work* 

Up  to  date  the  Survey  has  covered  five  counties-r-Charlevoix  in  1922, 
Ogenaw  and  Antrim  in  1923,  and  Roscommon  and  Alpena  in  1924.   The  aggregate 
area  of  the  "counties  surveyed  is  1,629,691  acres,  and  the  average  cost  of 
the  field  work  has  been  less  than  5  cents  per  acre. 

The  office  work  on  Charlevoix,  Ogemaw  and  Antrim  Counties  has  been 
completed  and  the  maps  are  ready  for -publication,  'Bie   data  for  Roscommon 
and  Alpena  counties,  collected  during  the  summer  of  1924, 'are  being  worked 
up  and  will  be. ready  for  publication  early  in  1925. 
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The  land  sxiTveyed  has  been  in  most  cases  crossed  twice  in.  .the  mile 
so  that  no  point  was  mere  than  l/4  mile  from  the  siorveyor.  Jteqaent  side 
trips  are  made  hy  the  men  so  that  where  needed  alinost  every  acre  of  the 
mapped  land  is  covered  "by  the  surveyor. 

When  the  siammer  season  closes  the  field  crews  are  dismissed  and  the 
work  is  transferred  to  the  departmental  headqiiarters  in  Lansing.   During 
the  winter  the  staff  men  assemble  the  field  data  on  maps  and  in  charts  and 
graphs,  and  interpret  and  amplify  the  information  in  written  reports.   The 
work  is  then  checked,  smoothed  up.  and  edited  for  publication. 

The  policy  'of  the.  Survey  has  been  to  consider  itself  a  purely  inven- 
tory-taking orgahizatio-n.   It  attempts  no  general  advice,  makes  no  prophesies, 
and  proposes  no  plains  or  policies  for  land  use.   Its  function  stops  when  it 
gets  and  miakes  plain  the  essential  facts  upon  v/hich  any  competent  plan  for 
farm,  forest,  or  recreational  development  must  be  based. 

By,  means' of  the  data  furnished  by  the  Survey  the  people  in  the 
wealthy,  highly^eve loped  parts  of  the  State  are  given  strikingly  concrete 
evidence  that"  they  personally  are  concerned  with  the  10,000,000  acres  of 
idle  lai:id. ' 

©ley  8TB  given. information  about  the  possibilities  for  recreation, 
for  camping,  for  fishing,  for  hunting,  etc.,  that  exist  in  the  wealth  of 
inland  lakes  and  on  the  rivers  in  these  wide  stretches  of  unsettled  lands. 
At  the  s'^me  time  people  wishing  to  invest  in  resort  or  lakeside  property 
are  assisted  in  its  selection  and  through  a  careful  study  of  the  records 
may  avoid  swindle  or  exploitation. 

.  Every  individual  in  the  State  who  feels  the  pinch  of  the  high  cost 
of  imported  lumber  is  interested  in  the  forest  and  timber  records  taken 
by  the  Survey. 

The  general  public  is  shown, the  amount  of  water  power  on  the  unde- 
veloped streams  and  the  feasible  sites  for  power  development  th'at  can  be 
made  to  furnish:  electricity  for  the  local  comrmmities  or  for  down  State 
industries.    ' 

■   They  are  shown  that  in  these  sparsely  settled  counties  the  State 
has  put  much  more  money  into  the  counties  th-an  it  has  recieved  from  them 
in  taxes.  As  an  instance,  between  1905  and  1922,  onfe  of  the  best  counties 
Surveyed  paid  into  the  State  treasury  $357,309  and  received  from  the  State 
■during  the  same  period  $676,756.61,  leaving  a  deficit  for  that  one  county 
alone  of  $319,447. 61.  ■  (Hie  tax  money  put  into  this  county  over  and  above 
what  the' county  had  paid  into,  the  State  had  to  cone  out  of  the  pockets  of 
the-more  prosperous  parts  of  the  State.'  In  1922  there  were   47  counties 
that  received  estate  money  in  excess  of  thxat  paid  into  the  State  varying 
from  $10  per  "county  to  $59,500  per  county,  and  only  .36  counties  that  con- 
tributed an  excess  over  their  receipts  varying  frcm  $2,000  to  $3,600,000 
per  county.   The  man  on  the  street  in  any  one  pf  the  richer  counties  can 
see  in  no  unmistakable  terms  the  drain  on  the  State  treasury  brought  about 
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"by  this  condition  and  he  realizes  that  the  loss  must  "be  replenished  at 
least  in  p^rt  from  his  own  pocket.   The  Siorvey  is  attempting  to  inventory 
and  locate  resoiirces  "by  means  of  which  a  policy  may  "be  ror^ed  to  make 
these  connties  at  least  self  supporting  and  stop  this  annual  drain. 

Not  so  directly  touching  the  personal  interest  of  the  individual 
citizen,  "but  nevertheless  of  vital  concern  to  all  public-minded  people  is 
the  reputation  of  the  State  as  to  fair  dealing  in  land  sales  ^opportunities 
for  agricultural  development , and  pTofitabl.s  iaveatmeadfe  .  .> 

of  capital.   This  reputation  has  been  Jeopardized  "by  the  exploits  of 
unscrupulous  land  dealers  who  have  sold  hopeleesly  low-grade  land  to 
thousands  of  unwary  innocent  purchasers.   Thousands  upon  thousands  of 
abandoned  fields,,  miles  of  rotting  fence  posts,  old  cellar  holes  scattered 
over  entire  townships r  Jackpine  saplings  two  or  three  inches  in  diameter 
growing  between  the  wheel  tracks  of  old  section  line  roads  are  monuments 
to  the  dead  hopes  of  agricultural  development  on  land  that  is  not  suited 
to  cultivation,   it  is  not  possible  to  show  tangible  evidence  of  the 
physical  and  mental  suff'-iring  and  the  tremendous  loss  in  money  that  went 
into  these  ruined  enterpriceso 

The  Survey  shows  to  the  would-be  purchaser  in  dependable  detail 
the  location  and  nature  of  the  land  that  will  grow  faxu   crops,  that 
which  is  dubious- for  farming  under  present  conditions,  that  which  is 
chiefly  valuable  for  forest  crops,  and  that  which  is  of  greatest  value 
for  recreational  useo  \Vhen  the  Survey  is  completed  and  its  reports  are 
available  for  distribution  any  would-be  purchaser  will  have  access  to 
information  about  any  parcel  of  land  that  havS  been  surveyed.   He  may  as- 
certain the  kind  of  soil  he  is  buying^  the  economic  location,  the  tax 
history  of  the  comounity,  the  cha.nges  in  population  that  have  affected 
the  township,  and  the  kind  of  farming  that  is  being  practiced  on  like 
land  under  like  conditionso   If  he  wishes  to  invest  for  fu"cure  lumbering 
or  other  industry  he  may  ascertain  the  original  forest  growth  that 
covered  the  land,  the  present  growth  and  its  conditions,  the  types  of 
soil,  the  drainage,  topograph^'-;  power  and  transportation  facilities,  etc. 

The  work  of  the  Survey  has  brought  out  some  striking  facts  in  land  . 
economics  in  the  counties  already  surveyed,  Ibr  instance,  in  RoscQsmon 
County  the  land  held  in  resort  or  recreational  ownership,  makes- up  2.4  per 
cent  of  the  total  area  of  the  county  but'  furnishes.  28.3  per  cent. of  the 
county's  assessed  valuation;  general  absentee  ownership  covers  28.5  per 
cent  of  the  area  and  furnishes  only  22,4  per  cent  of  the  assessed  valuation, 
and  the  records  show  that  a  Isxgs  parcentage  of  the  absentee  ownership 
land  is  tax  delinquent  and  a  burden,  to  the  county  and  the  State. 

In  Ogemaw  County  out  of  a  total  area  of  365,962  acres,'  14  per  cent 
or  51,465  acres  is  high  sandy  plain  land;  23  per  cent  or  83,008  acres  is 
low  sandy  plain;  20  per  cent  or  73,392  acres  is  hilly  sandy  land;  33  per 
cent  or  123,241  acres  is  rolling  upland  with  loam  soils;  and  10  per  cent 
or  35,896  acres  is  smooth  rolling  upland  with  loam  soils.   In  the  high 
sandy  plains  only  3.9  per  cent  of  the  land  is  in  resident  farm  ownership; 
in  the  sandy  hilly  land  17.3  per  cent  of  the  land  is  in  resident  farm 
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ownership;  in  the  Iott  sandy  plain  ahout  27.7  per  cent  is  in  resident  farm 
ownership;  while  in  the  rolling  uplands  with  loam  soils  ahout  64.4  per 
cent  of  the  lajid  is  in  resident  farn  ownership,  and  in  the  smooth  rolling 
uplands  with  loan  soils  ahout  43.6  iper   cent  is  in  resident  fare  ownership. 
In  this  helt  of  loam  soils  there  was  little  evidence  of  farm  ahandonnent 
and  the  census  fi^nires  and  crop  tallies  show  that  the  farms  are  reasonably 
profitable  and  successful.  The   data  also  show  a  remarkable  coordination 
in  the  adjustment  of  types  of  farming  to  types  of  loap  soil  and  favorahle 
topography. 

In  Antrim  Count:/  out  of  a  total  land  surface  of  303,047  acres, 
there  is  75,789  acres  of  mixed  hardwoods  such  as  hasswood,  elm,  ash,  and 
maple,  varying  in  diameter  up  to  12  inches  with  48,057  acres  of  this  grow- 
ing in  good  dense  stands.   There  is  nearly  40,000  acres  cf  mixed  hardwoods 
made  up  of  maple,  "beech,  yellow  "birch,  etc.,  varying  in  diameter  up  tc  12 
inches  and  over,  with  the  majority  of  it  dense  enough  to  provide  good 
forests  in  the  near  future;  21,217  acres  are  carrying  a  second  growth  of 
poplar,  white"birch,  and  hemlock  sheltering  a  scattering  growth  of  young 
spruce  balsam  and  white  pine.   There  is  18,408  acres  covered  with  fire 
cherry  "brush  that  makes  good  game  cover,  4,693  acres  of  recent  burn,  1,854 
acres  of  new  slash,  and  several  thousand  acres  cf  low  wet  ground  carrying 
other  timber  growths.   Cropped  land  occupies  only  93,376  acres  or  less 
than  31  per  cent,  there  is  an  area  of  11,264  acres  of  a"ba,ndoned  farm  landi 
14,715  acresof  pasture,  most  of  it  in  stumps,  and  2.687  acres  cf  orchards. 
Census  figures  show  that  with  one  exception,  the  population  is  decreasing 
in  SYery   township.   These  figij.res  seem  to  point  to  the  future  trend  of 
development  if  Antrim  County  is  to  remain  solvent. 

The  work  of  the  Survey  has  attracted  widespread  attention.  Requests 
for  information  as  to  its  methods  and  results  have  come  from  a  number  of 
States  and  from  the  Dominion  of  Canada.   The  Instit-^te  for  Research  in  iand 
Economics  and  Pa"blic  Utilities  at  Madison,  Wis.  ,  has  asked  for  a  report  of 
the  work  and  for  a  file  of  the  maps  and  charts  prepared  by  the  Survey. 

In  the  Great  Lakes  cut-over  region  including  parts  of  Michigan,  Wis- 
consin, and  Minnesota  there  is  an  area  of  approximately  40,000,000  acres 
comparable  to  the  land  which  has  been  or  will  be  covered  by  the  Survey, 
The  work  of  this  Survey  is  the  only  attempt  to  date  on  the  part  of  any 
one  of  'the  State  governments  to  inventory  the  resources  and  to  assemble 
the  information  that  will  enable  them  to  work  out  and  adopt  an  economic 
policy  for  the  utilization  of  this  great  area  of  unused  land. 
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Coordination  of  lises  of  the  total  land  resource,  as  a  subject  for  professional 
study  with  a  view  to  constructive  guidance,  is  new  and  standard  procjadure  is 
wanting.  The  present  outline  suggests  principles  and  a  method  of  approach  to 
the  prohlem  of  land  use  in  California  as  a  first  concrete  set-up  for  committee 
consideration  and  revision,  in  the  attempt  to  arrive  at  a  program  of  investiga- 
tion and  action  which  shall  command  the  assent  and  cooperation  of  interested 
agencies* 

Princiijles  Involved 

1.  The  Problem,  The  ills  resulting  from  planless  past  utilization  of  land 
are  upon  us  and  the  need  for  correction  of  past  errors  is  immediate.  The  tradi- 
tional American  assumption  that  increasing  population  would  continuously  press 
upon  all  the  food  supplies  which  could  "be  produced  and  therefore  that  the  one 
needful  utilization  of  land  was  to  turn  it  into  plow  land  as  completely  and  as 
rapidly  as  possilsle,  has  largely  contri"buted  since  the  war  to  widespread  agri- 
cultural distress,  in  the  face  of  conditions  unforeseen  "by  this  formula.  Since 
the  war  practically  a  million  farmers  have  ahandoned  their  farms,  to  add  to  the 
congestion  of  the  cities,  and  many  others  are  still  hanging  on  grimly  who  will 
have  to  give  up.  Reclamation  projects  created  without  a  forethought  to  the  signs 
of  the  times  have  added  to  the  distress.  Meanwhile  the  area  of  forest  cut-over 
land  is  increasing  yearly  and  millions  of  acres  of  lands,  unadapted  to  agricul- 
ture hut  capahle  of  growing  forests  needed  "by  this  and  future  generations,  are 
lying  idle,  too  often  swept  "by  repeated  fires.  Grazing  lands  are  overstocked, 
Pire,  over-grazing  and  unwise  cultivation  are  resulting  in  soil  erosion  which  is 
destroying  the  fertility  of  millions  of  acres  annually,  and  even  destroying  the 
possibility  of  any  productive  use  of  groat  areas,  a,t  the  same  time  filling  water 
storage  reservoirs  with  the  resulting  silt  and  dehris.  Thus  water  conservation 
in  relation  to  land  cover  has  hccomo  a  critically  important  prohlcm, 

Hot  only,  then,  arc  millions  of  acres  farmed  which  arc  hclow  the  margin  of  profit- 
able crop  production,  hut  millions  of  acres  arc  put  to  all  sorts  of  uses  which 
are  far  below  the  optimum.  Possibilities  of  improvement  are  apparent.  Perhaps 
in  no  direction  at  the  present  time  does  the  public  good  demand  more  "uxge^ly  ^"^^ 


*Prepared  for  the  Committee  by  C.  L.  Hill,  Committee  Chairman  (Senior  Forester, 
California  Forest  Experiment  Station)  and  Professor  David  Weeks,  Comniittee  Mem- 
ber (Professor  of  Agricultural  Jlconomics,  University  of  California),  This  draft 
embodies  revisions  suggested  for  submission  to  the  whole  Committee,  at  the  meet- 
ing of  February  25,  1930, 
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the  application  of  the  "best  thirfcing  of  trhich  the  nit  ion  is  capable,  to  the  end 
of  '^substituting  intolligontly  directed  land  utilization  in  the  \lrtcc  of  hap- 
hazard development  and  usg^»*  ^ 


♦G-iven  as  the  definition  of  land  planning  in  "What  About  the  Year  2^00?  An 
Economic  Sumnary".  Joint  Committee  on  B<ases  of  Soiand  Land  Policy,  "\shington 
D.  C,  1929,  p,  136.  .  ^  ^     ' 


2.  The  0"b.iective»  The  oTsjective  of  land  use  study  and  planning  is  ultimately 
the  guidance  of  land  use  so  as  to  secure  the  greatest  puhlic  good;  "makiriv  the 
"best  possible  corrections  for  mistakes  in  the  past  and  preventing  more  eri^rs 
in  the  future".**  It  will  thus  "been  seen  that  the  distinguishing  featjores  N^f 


♦♦Ihid,  p»  137«  This  Committee  also  says,  "The  purpose  of  a  land  policy  is 
promote  the  welfare  of  the  group  hy  making  it  possible  for  the  indivicoal  mer 
hers  to  maintain  and  improve  their  standard  of  living.  Land-planning  Is  not 
contrary  to  individual  liberty,  but  it  means  that  the  group  modifies  jr  rearranges 
the  individ-uals  ^  rights,  privileges,  opportunities,  and  obligations  ij  siich  a 
manner  that  the  general  welfare  of  the  entire  group  is  increased.^  IT^d*  p.  135, 


land  planning  are  its  emphasis  upon  the  public  or  social  point  of  v^f   and  upon 
the  necessary  coordination  of  the  utilization  of  specific  pieces  of/and  to  the 
major  needs  of  the  social  unit  in  the  utilization  of  the  total  landfesource. 
To  accomplish  such  an  objective  land  planning  must  include  more  tha  a  mere  in- 
ventory, such  as  has  been  its  limit  in  some  states,  while  at  the  sAe  time  avoid- 
ing carefully  the  opposition  sure  to  follow  compulsory  applicatio^f  class  if  ica^ 
tions. 
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3.  ITeed  of  a  Plan,  A  flexible  plan,  based  upon  the  best  availaf  knowledge,  is 
essential  to  the  ircalization  of  this  objective,  A  plan  is  as  nc^sary  to  the  ef- 
fective assembly  of  data  and  the  study  of  their  significance  as  /  the  wise  applica- 
tion of  ultimate  social  .guidance,  ^- The  magnitude  and  complexity/  t^e  problem, 
as  well  as  the  inadequacy  of  present  knowledge  to  ultimate  meaa^s  of  control, 
may  freely  be  acknowledged  without  detracting  from  the  obligate  *o  attack  the 
problem  at  once.  The  chief  requisite  of  a  plan,  after  soundn^and  adeq-uacy,  is 
such  flexibility  as  through  periodic  revision  can  progress iveJ^^P*  It  to  new 
facts  and  new  conditions* 


The  Plan 


1. 


Purpose  of  the  t)lan«  Such  a  plan  should  serve: 

(a)  in  the  formulation  of  working  hypotheses  for  p^dance  of 
research; 

(b)  ultimately  as  a  basis  for  social  direction  of^^  utiliza- 
tion, in  the  interest  of  public  welfare. 

The  plan  will  gradually  evolve  from  that  for  {J  *^^*  ^^^  M* 
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2.  Essential  features  of  the  r)ian>  The  major  f catTiros  of  s-uch  a  plan, 
at  the  present  stage,  woiild  incl-ode: 

I.  A  preliminary  general  classification  of  lands  according 

to  their  present  utilization  and  their  physical  and  economic 
ch?.ract eristics,  on  the  iDases  of  present  knoT7ledgo  or  that 
which  can  presently  be  assembled. 

II.  Critical  analysis  of  the  tentative  classification  results, 
and  development  both  of  detailed  data  and  a  techni(jue  which 
Trill  provide  bases  for  identifying  different  combinations 
of  physical  and  economic  land  features,  and  determining 
their  different  adaptations  and  optimum  uses;  culmin.ating 
in  correction,  revision  and  completion  of  classification, 

III.  The  formulation  of  a  consistent  land  policy  for  the  state, 
in  accordance  with  the  accepted  findings  of  the  classificeu- 
tion  work,  together  with  appropriate  means  of  rendering 
effective  the  guidance  and  direction  of  actual  land  use 
toward  the  common  good  and  of  maintaining  the  classifica- 
tions and  their  application  abreast  of  changing  conditions. 

Headings  I  ajid  II  represent  the  same  general  process,  successively  applied.  In 

I  it  is  applied  broadly  and  tentatively  only,  because  necessarily  on  partial  and 
imperfect  data,  with  partial  and  imperfect  technique.  Hiis  first  (and  admitted- 
ly imperfect)  classification  structure  is,  however,  essential: 

(a)  To  provide,  in  answer  to  immediate  need,  at  least  broad  criteria  for 
a  policy  and  practice  better  than  can  be  projected  under  the  present 
lack  of  accepted  criteria; 

(b)  To  clarify  the  blocking  out  of  the  problem  and  to  unify  diverse  minds 
upon  the  form  and  content  of  its  more  adequate  solution. 

In  II  the  process  is  repeated,  i:5)on  more  precise  and  abundant  data  and  with  new 
and  improved  tools  of  analysis  as  the  means  of  accomplishing  a  more  accurate  and 
widely  dependable  classification.  It  must  not  be  overlooked,  however,  that  the 
constantly  changing  complex  of  human  conditions  will  permit  no  classification 
to  be  "final''.  All  that  is  contemplated  hero  is  that  the  classification  arrived 
at  under  II,  because  based  upon  a  more  thoroughgoing  analysis  of  a  much  more 
comprehensive  bod;^'  of  facts,  will  constitute  a  more  adequate  basis  for  a  sound 
land  policy  than  will  bo  possible  in  the  earlier  work  under  I.  It  can  continue 
to  function  satisfactorily  in  this  capacity,  with  proper  provision  for  keeping 
both  classifications  and  policy  abreast  of  changing  conditions.  Sections  I  and 

II  of  the  above  plan  outline  are  further  developed  below, 

I.  Preliminary  classification  of  lands 

A.  Asses-iOly  of  present  knowledge.  There  is  much  knowledge,  in  isolated 
compartments  of  study,  but  no  one  has  yet  assembled  and  evaluated  it 
from  the  standpoint  of  the  whole  problem  of  land  use  as  applying  to 
California.  Assembly  should  be  done  by  specialists  in  the  several 
lines  who  are  thus  willing  to  cooperate,  through  the  medium  of  the 
Natural  Resources  Committee.  Por  this  'ourpose  the  Committee  could  be 
enlarged  to  include  the  specialists,  according  to  accepted  Research 
C.OTOncil  procedure,  as  recently  applied  in  t  he  study  of  the  state  water 
plan,  under  the  Irrigation  Economics  Committee.' 
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B,  Joint  study  and  analj^sis  of  the  data  "by  these  specialists,  and 
appraisal  of  their  adeqviacy;  planning  for  the  seciiring  of  needed 
information  which  is  not  available  and  for  such  investigation 
as  is  most  important. 

Tentative  classifications  of  California  land  resources,  in  "broad 
outline,  on  the  "basis  of  assembled  information,  supplanented  "by 
general  field  surveys  as  needed. 

1.  Classification  "by  present  use  (prefera'bly  on  a  topographic 
and  drainage  map  base).  This  would  he  first  hy  major  uses, 
namely,  agriculture,^  grazing,  forestry,  water  supply,  recrea- 
tion, urban.  Any  of  these  may  he  primary  and  control  all 
others.  They  may  he  mut^ually  exclusive,  "but  are  not  neces- 
sarily so,  and  where  they  overlap  may  then  coexist  on  the 
same  land.  Major  uses  may  he  subdivided  as  seems  expedient. 
Obviously  the  most  critical  areas  (and  most  difficult  as  well) 
are  those  marginal  between  major  kinds  of  use. 

2.  Classifications  by  physical  and  economic  features. 

3.  Tentative  stimmarization  of  1.  and  2  in  a  map  approximately  out- 
lining the  fully  developed,  under-developed  and  undeveloped 
land  areas  of  the  state,  with  acreages,  in  rcl-^.tion  to  present 

MBQ* 

Tho  classifications  by  physical  and  economic  factors  (l,  C,  2)  to 
tho  extent  that  thoy  can  be  carried  out  with  present  knowledge, 
will  furnish  tho  starting  point  for  a  much  more  intensive  study, 
with  a  view  to  the  sound  determination  of  best  use  of  land,  and  the 
rcvis'ion  and  completion  of  the  land  classification,  under  heading  II. 

II.  Critical  Analyses  and  IDevoloTpmont  of  Techjiique 

A«  Rosurvey  of  current  status  of  tho  problem,  for  tho  purpose  of: 

1.  Determination  of  what  essential  data  are  still  wanting. 


2*  Farther  development  of  technique  and  procedure. 

B»  Detailed  surveys  and  analyses  of  sample  areas,  selected  as  typical 
or  critical  from  the  several  general  classes  established  under  I,  C. 
This  intensive  study  of  representative  sample  areas  is  to  provide  the 
detailed  data,  necessary  for  the  further  activities  -cinder  subsequent 
headings,  but  which  it  cannot  reasonably  bo  expected  that  resources 
will  be  sufficient  to  obtain  for  tho  entire  land  area. 

C«  Development  of  indicative  criteria  for  the  appraisal  of  best  use 

of  land  areas,  and  working  out  of  bases  for  generalizations  by  classes, 
through  correlation  from  sample  areas  and  information  previously  as- 
sembled, of  the  physical  and  economic  factors  governing  land  utiliza- 
tion* • 
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D.     Checking  of  accuracy  of  previoiis  land  classifications,  "by  application 
to  local  areas  of  the  criteria  of  "best  use  developed  iinder  C. 

E«  Revision  and  completion  of  classification. 

No  attempt  is  here  made  to  elalDorate  section  III  of  the  plan.  The  means, 
ediicational  or  otherwise,  "by  which  public  acceptance  can  be  secured  for 
a  matter  so  complex  and  so  far  reaching  as  a  land  classification  can  only 
"be  felt  out  "by  the  aid  of  the  cumulative  experience  gained  in  the  up- 
"biiilding  of  the  classification  and  its  application;  and  a  land  use  policy, 
which  will  "be  an  end  product  of  the  process,  can  "be  forecr.st  to  no  rjurpoee 
at  its  "beginning. 

Appendix  to  Plan 

Por  the  "benefit  of  concretencss,  "both  in  the  plan  and  in  its  understanding, 
there  are  added  "below  suggestive  developments  of  two  headings,  I,  A  and  II,  C. 
of  the  a'bove  outline.  These  will  illustrate  the  extent  of  the  fields  within 
which  data  must  "be  assomhlod  (I,  A)  and  analyses  made  (ll,  C). 

I.  Preliminary  classification  of  lands 

A«  Suggestive  Outline  of  Information  to  he  Assom"bled 

1.  ITatural  factors  -  "by  maps  wherever  these  can  serve. 

(a)  Physical  hases 

1.  Geography  -  drainage,  topograpliy,  culture;  areas  held 
"by  major  ownership  classes  (federal,  state,  private); 
effect  of  elevation,  slope  .and  surface  conditions  upon 
land  use,  agricultural  and  otherwise. 

2.  Geology  -  ospocially  as  affecting  minerals  and  soils. 

3.  Soils  -  classifications  on  "broad  similarities  in  relation 
to  agrici;-ltural,  forest  and  grazing  uses. 

4.  Climate  -  effect  in  limiting  agricultural  crop  production 
and  other  land  uses. 

(a)  Precipitation  -  average  annual,  form,  variation,  seasonal 
distribution  and  character,  "behavior  of  maxima  and 
minima  periods;  fog,  h-umidity,  evaporation. 

("b)  Tcraporaturo  -  average  annual,  variation,  seasonal 
distrilDution,  early  and  late  frost  are.as  and  frost 
drainage* 

(c)  Insolation  -  seasonal  variation. 

(d)  Winds  -  direction,  velocity,  seasonal  variations;  storm 
courses  and  behavior,  lightning  belts,  etc. 

(c)  Correlations  -  especially  Koppen  cla,ssification  (Russel 
modification  for  California). 
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("b)  Vegetativo  cover  and  culture 

1.  Vegetation  -  tj^es  and  distrilDution 

(a)  Original,  as  far  as  can  Tdo  determined 
("b)  Present 

(The  California  Forest  Exroeriment  Station  of  the 
United  States  Forest  Service  is  engaged  upon 
such  a  vegetative  type  map,  to  cover  all  iDut 
agriculturally  used  land.) 

2.  Forests  -  virgin  loy   volume  of  stand  (types  provided  in 
"e");  cut-over  and/or  "burnod-over,  "by  reproducing 
morchantalDle,  below  merch?.nta'ble,  nonreproducing,  "brush, 
etc.;  All  by  ownership  classes,  federal  (National  Forest, 
National  Park,  Indian  Hoservation,  unreserved  domain), 
State  (Park,  Univ.,  School),  private  (Lbr.  co.  operating, 
non-operating,  ranch,  other).  (The  United  States  Forest 
Service  will  soon  "be  conducting  a  forest  resources  survey 
which  will  he  of  great  service.) 

3.  Grazing  -  "by  forage  types,  condition,  and  ownerships. 
(The  United  States  Forest  Service  has  detailed  data  within 
national  forests.) 

4.  Farm  acreages  -  by  Census  classifications.  (The  census 
classifies  material  under  these  headings  as  follows:  Total 
land  area;  per  cent  in  farms;  acreage  of  land  in  farms;  farm 
land  classified  as  crop  land  total,  harvested,  crop  failure, 
idle  or  fallow;  jpasture  land  classified  as  total,  plowablo, 
woodland  pasture  and  other  pasture;  woodland  not  used  for 
pasture.) 

(c)  Water  supply  and  related  factors 

1.  TTater  supply  -  surface  and  subsurface;  developed  and  potential. 

2.  Irrigation  -  irrigable  now  irrigated  and  not  irrigated, 
irrigated  used  and  not  used;  with  source  of  irrigation  (surface 
or  subsurface.)  Forecast,  as  data  become  available,  of  probable 
changes  consequent  upon  new  major  proposals,  such  as  the 
present  state  comprehensive  water  plan,  (much  work  is  still 
necessary  on  this  subject;  for  cxaniplc,  the  term  irrigable 
does  not  mo,an  the  same  to  different  persons,  and  needs  precise 
definition.  Prof.  Frank  Adnins  has  much  data  in  the  irrigation 
field,  and  the  land  classification  being  made  by  the  State 
Engineer  for  that  state  water  plan  will  largely  cover  this 
ground, ) 
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3,  TTntor  potrer  -  devolopcd  nnd  potential;-  trend  nnd  rate  of 
development:  pro'br.'blc  effect  upon  use  of  iratorsheds,  ?,nd 
upon  provable  agricultural  and  industrial  development. 

4.  Erosion  in  California  -  its  relation  to  kind  of  soil,  slope, 
"burning  off  of  vegetation,  agricultural  cultivation,  etc«; 
effects  upon  agriculture,  water  storn-ge,  irrigation  and  power, 
and  possilDle  land  use  restrictions  necessary  on  account  of 
erosion,  TTith  areas  where  to  "bo  applied.  (Very  significant 
quantitative  experimental  work  on  erosion  and  the  water  cycle 
is  "being  conducted  "by  the  California  Forest  Experiment  Station 
of  the  United  States  Forest  Service.) 

(d)  Utilizations  other  than  for  vegetative  crop  growth 

1.  Extractive  industries  -  distri'bution  of  mineral  resources; 
areas  held  for  mining,  potroleim,  quari^^ing,  etc. 

2.  Recreation  -  parks,  forest  recreation  areas,  wilderness  and 
research  areas;  fish  and  game  resources,  refuges.  "By   owner- 
ships. Effect  upon  land  use» 

3.  Urban  and  industrial 
2.  Economic  Factors 

(a)  Production  and  marketing 

1.  Agricultural  crops  and  forest  and  other  soil  products  - 
annual  production,  value;  distrihution  of  crop  acreages 
and  livestock  population. 

2.  Market  for  crops  and  other  land  products 

(a)  Location,  character,  volume  cons^umed,  comparative  prices, 
sta"bility,  etc.;  effect  upon  commodity  realization,  "by 
marketing  unit  areas. 

("b)  Characteristics  of  demand  for  different  California 

products;  trends  in  California,  United  States,  and  foreign 
cons-umption,  as  related  to  California  products. 

(c)  Data  on  domestic  and  foreign  trade,  competition,  and  poten- 
tial markets. 

3.  Transportation  in  relation  to  markets;  effect  of  freight 
differentials  on  California  products  in  significant  markets, 
in  competition  with  similar  products  produced  elsewhere. 

4.  Producing  investment  as  affecting  different  products  and  uses 
of  land-  fixed  operating,  other;  inde"btedncss,  morlgage, 
"bond  and  other,  per  acre  or  other  significant  unit. 
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5.  Costs  of  prodiiction  -  direct,  indirect,  total;  changes 
in  response  to  conditioning  factors. 

5,  Economic  "bearings  of  soil  fertility 

(a)  Possi"ble  changes  in  farm  management  and  practice 
which  may  affect  crop  yields  and  financial  returns, 

(b)  Waterlogging,  h^ard  pan,  alkali  acc-umulation  -  xrhere 
most  serious  in  relation  to  soil  management  and  crop 
yields;  possibilities  of  improving  soils  and  crop 
yields  "by  removal  of  these  hindrances, 

(■fa)  Bases  of  stability 

1.  Measures  of  economic  status  -  net  income,  standards  of 
living,  out^put  per  unit  of  input,  etc. 

2*  Taxation  -  present  status  as  applied  to  lands  under 
different  major  uses;  t.ax  delinquency,  land  reversion 
and  their  effects  upon  community  prosperity  and  solven- 
cy; possible  changes  in  taxation  structure  as  applied 
to  special  classes  of  land,  such  as  forest  land,  (The 
United  States  Forest  Service  Trill  soon  reach  California 
in  a  nationT7ido  study  of  forest  taxation,  Trhich  "n-ill  be 
of  great  assistance.) 

3.  Land  tenure,  and  the  effect  upon  it  of  investment  burden, 

methods  of  financing  and  mortgage  or  bond  indebtedness,  taxa- 
tion, etc.,  in  relation  to  earning  capacity;  farm  abandonment, 
etc. 

4#  Population  -  distribution  in  density,  ch?.racter;  trends; 

effect  of  population  increase  and  ultimate  equilibrium  point, 
national  and  state,  on  demand  for  California  soil  products 
and  on  land  utilization  hero,  (population  of  the  United 
States  is  predicted  by  Raymond  Pearl  and  0.  E.  Brikcr,  on 
largely  independent  bases,  as  likely  to  increase  within  this 
century  to  an  approximately  stable  maximum  of  175  million  to 
200  million.  Tr:o  estimates*  on  independent  bases  indicate 

♦Bonner,  Prank  E.  Report  to  the  Federal  Power  Cocmission  on  the  water  powers  of 
California,  1928,  p.  28. 

Show,  S.  B,  and  E,  li  Kotok,  Unpublished  results.  United  States  Forest  Service, 
California  District. 

that  the  population  of  California  will  double  within  the  next 
30  years  -and  will  increase  to  a  maximum  of  approximately  14 
million  by  about  1985. 

II.  Analysis  .and  Development  of  Technique 

(a.  and  B.  -  no  elaboration) 
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0.  AncilYses  and  correlr^.tions.  looking  toward  the  dot  omf  nit  ion 

of  optimm  use  of  land,  involve: 

!•  Under  land  classification  on  tho  "basis  of  natural  characteristics: 

(a)  The  dov  el  eminent  of  varioiis  noasurcs  of  productivity  and  the 
determination  of  their  limitations  and  possihilities. 

(h)  The  identification  of  different  groTith  potentialities  "by  such 
criteria  as  are  availahlo  or  can  ho  devolo-;^Gd. 

(c)  Eie  classification  of  these  '^otenticalitios  in  accordance  with 
criteria  of  site  classification  either  now  accepted  or  to  he 
developed* 

2.  Under  classification  on  the  hasis  of  economic  potentialities: 

(a)  Cost  and  income  studies.  jCheso  will  he  -ased: 

!•  To  determine  net  income  for  tho  p\"i-rposc  of  (a)  measuring 
the  prohaolo  income  producing  power  of  different  classes 
of  land  when  utilized  for  similar  purnoses;  (h)  measuring 
the  prohahle  income  producing  power  of  a  given  class  of 
In^nd  when  devoted  to  the  -^reduction  of  different  classes 
of  products;  (c)  determining  the  standards  of  living  which 
may  he  n.aintaincd  hy  different  classes  of  land  devoted  to 
different  ■usos» 

2.  To  mea,sure  the  relative  efficiencies  of  different  classes 
of  land  hy  determining  the  quantity  of  product  from  each 
class  in  terms  of  the  amount  of  lahor  and  capital  required 
to  ohtain  that  product* 

3.'  To  make  possihlc  the  determination  of  the  total  quantity 
of  lahor  and  capital  which  can  ho  economically  applied  to 
a  given  class  of  land  when  utilized  for  different  purposes, 
or  to  different  classes  of  land  when  utilized  for  the  sane 
X)urpose, 

4.  To  form  tho  hasis  of  correlations  hotweon  any  one  or  all 
of  the  ahove  determinations  and  the  physical  and  cultural 
characteristics  so  that  tho  rosLilts  of  cost  and  income 
studies  may  he  applied  to  extensive  areas  without  the 
02p.ense  incident  to  the  detailed  collection  .and  analysis 
of  accounts* 

(h)  The  selection  of  indexes  of  economic  conditions  within  an  area 
and  the  determination  of  their  adeq-uacy  in  measuring  the  effect 
of  environment*  Illustrations  of  such  indexes  are:  n-umhers  of 
ahandoned  farms,  extent  of  tax  delinquency,  condition  of  huild- 
ings,  land  values,  tax  rates,  county  or  town  income,  rate  of 
population  increase  or  decrease,  facilities  for  education  and 
administration  of  other  social  needs,  etc. 
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(c)  Gorrolations  TDetrrcon  physicn,!,    economic  and  cnltural  features, 
for  the  '^v.ir-iosQ  of  detomining  the  rcl'\tions  rrhich  exist  in 
general  "between  different  conrnonly  foimd  conlDi nations  of  land 
characteristics  and  utilization.     These  relationships,   determined 
in  more  or  less  Stalsilized  land  doVelox^ed  situations  Trill  "be 
useful  in  the  interpretation  of  the  potentialities  of  the  less 
staT^ilized  or  less  developed  sections* 

(d)  The  study  of  the  histories  of  different  cultural  patterns  TTith 

the  vietT  of  forecasting  the  prohahle  or  optimian  utilization  throu^ 
the  various  stagers  of  development* 
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XL  OF  US  who  are  in  any  way  connected  with 
natural  resource  industries  —  geologists,  engineers,  executives, 
investors  —  are  even  more  concerned  than  most  people  about 
how  fast  we  are  using  up  our  natural  resources.  These  materials 
have  a  vitally  important  place  in  the  pattern  of  human  existence, 
and  people  frequently  fear  that  we  are  going  to  run  out  of  one 
or  another  of  them.  We  worry  about  "wasting"  our  resources 
or  "exhausting"  them.  But  I  suggest  that  the  viewpoint  expressed 
in  those  terms  "wasting"  and  "exhausting"  is  a  partial  viewpoint. 
I  think  that  under  certain  circumstances  we  can  forget  our  fears 
and  entertain  the  notion  of  inexhaustible  resources. 

Let's  look  at  the  record.  It  shows  that  from  earliest  times  men 
have  used  minerals  drawn  from  the  earth.  And  we  see  that  the 
availability  of  larger  numbers  of  minerals,  in  greater  quantities, 
has  progressed  by  a  kind  of  steplike  process. 

Archaeologists  have  shown  us  that  prehistoric  men  used  axes, 
drills,  and  other  implements  made  of  flint  and  other  hard  stone. 
With  these  tools  they  were  able  to  create  simple  societies,  which 
in  turn  made  possible  the  accumulation  of  knowledge  about  the 
natural  world. 

The  Stone  age  developed  both  the  instruments  and  the  knowl- 
edge which  enabled  men  to  use  certain  of  the  softer  metals, 
especially  copper  and  tin.  Humanity  then  stepped  up  to  the 
Bronze  age.  Now  man  had  more  tools  and  more  serviceable  ones. 
He  could  fell  trees  faster  and  thus  have  more  buildings  for  shelter 
and  more  vehicles  for  transport.  He  could  dig  deeper  and  frac- 
ture rock  more  readily.  He  could  move  more  widely  than  before 
over  the  earth. 

As  the  men  equipped  with  bronze  tools  learned  more  and  more 
about  the  world,  humanity  stepped  up  again— this  time  to  an  age 
of  Iron.  Now  man  began  fashioning  a  really  formidable  array  of 
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tools.  He  had  new  power  to  cut,  grind,  hammer,  and  otherwise 
work  materials.  He  could  handle  masses  of  material  with  stronger 
levers,  wedges,  pulleys,  gears,  hooks,  eyes,  and  pincers. 

In  modem  times  the  age  of  Iron  has  given  way  to  the  Steel 
age.  And  within  our  own  lifetimes  there  has  been  superimposed 
on  the  Steel  age  what  we  may  call  the  age  of  lightweight  metals. 
Inexhaustible   plastics,  and  atomic  fission. 

n  From  the  Stone  age  to  the  present  so  great  a  wealth  of  scien- 

tific information  has  been  amassed  —  most  of  it  in  the  past  hun- 
dred years— that  we  now  have  tools  and  instruments  of  a  power 
and  precision  beyond  all  previous  imagination.  We  have  the 
means  to  compound,  cast,  and  grind  lenses  and  mirrors  that  per- 
mit us  to  peer  farther  than  ever  before  into  matter  and  into  space. 
We  command  the  strength  of  engines  whose  ratio  of  power  to 
weight  is  constantly  being  increased.  We  have  machines  to  pro- 
duce millions  of  glass  tubes  whose  miraculous  contents  harness 
a  stream  of  electrons  to  our  service. 

A  notable  feature  of  the  steplike  pattern  of  material  progress 
is  that  it  has  proceeded  at  a  geometric  rate.  Each  successive  age 
has  been  shorter  than  the  one  before  it.  The  Stone  age  lasted 
several  hundred  thousand  years;  the  Bronze  age,  4000  years;  the 
Iron  age,  2500  years.  Steel  was  first  made  in  commercial  quan- 
tities 95  years  ago;  and  the  past  20  years  have  seen  material  de- 
velopments that  are  almost  incredible.  It  is  as  though  the  stairway 
of  advancement  were  composed  of  steps  with  progressively 
higher  risers  and  narrower  treads. 

Another  outstanding  feature  in  the  history  of  material  prog- 
ress is  that  each  step  has  been  dependent  on  the  one  before  it. 
The  use  of  the  materials  available  in  one  period  —  and  I  emphasize 
that  word  "use"— has  supported  societies  in  which  men  could 
accumulate  knowledge.  Such  knowledge  then  made  new  quan- 
tities and  new  kinds  of  material  available. 
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I  emphasize  the  fact  that  people  used  the  materials  available  in 
any  period  so  that  a  fallacy  one  sometimes  finds  in  connection 
with  the  conservation  of  natural  resources  will  be  crystal-clear. 
This  fallacy  is  the  concept  of  conservation  as  nonuse.  I  am  con- 
vinced that  nonuse  results  only  in  hobbling  progress.  It  will  not 
result  in  more  natural  resources  for  men  to  use  but  less,  because 
it  retards  the  march  of  scientific  knowledge.  Inexhaustible 

Now  it  goes  without  saying  that  I  do  not  advocate  reckless    „ 

b  ^    i=>  Resources 

squandering  of  natural  resources.  What  I  do  advocate  is  true 

conservation  —  which  is  not  hoarding  but  efficient  and  intelli- 
gent use. 

Jm  Increasing  knowledge  operates  in  a  number  of  ways  to 
expand  the  natural  resources  available  to  us.  It  helps  us  to  dis- 
cover new  sources  of  materials  which  we  are  already  using  and 
in  the  raw  form  that  is  currently  useful  to  us.  For  example,  new 
techniques  like  the  use  of  the  airborne  magnetometer  help  us  to 
locate  oil  fields.  New  knowledge  also  enables  us  to  extract  a  ma- 
terial we  are  already  using  from  raw  forms  which  we  were  pre- 
viously unable  to  process,  such  as  iron  from  taconite.  It  also 
extends  supplies  of  the  familiar  materials  by  developing  more 
efficient  methods  of  use.  Improved  heating  units,  turbines,  and 
internal-combustion  engines  are  cases  in  point  here.  More  knowl- 
.cdge  helps  us  work  out  means  of  using  materials  which  have 
been  known  but  not  usable  — as,  for  example,  titanium.  And  it 
discovers  or  makes  entirely  new  materials  that  do  not  exist  in 
nature,  such  as  plastics. 

I'd  like  to  enlarge  a  bit  on  these  examples  and  their  signifi- 
cance. Take  petroleum. 

A  great  many  new  sources  of  oil  have  been  discovered  in  just 
the  past  several  years.  To  mention  only  a  few,  there  are  the 
Williston  basin  in  North  Dakota,  the  Uinta  basin  in  Utah,  and 


Our 


the  Alberta  fields  in  Canada,  the  Scurry  and  Spraberry  fields  in 
Texas,  in  addition  to  fields  in  central  Sumatra,  southern  Iraq,  and 
the  Cretaceous  fields  of  western  Venezuela.  In  some  of  these 
areas,  geologic  explorations  had  gone  on  for  years  without  any 
oil  ever  having  been  found  before.  In  others,  oil  had  been  pro- 
duced before,  production  had  subsequently  fallen  off,  then  new 
Inexhaustible    horizons  were  tapped. 

By  producing  and  using  oil  we  have  built  a  dynamic  oil  in- 
dustry  and  have  developed  the  means,  both  financial  and  tech- 
nical, to  find  more  oil.  We  have  invented  methods  for  locating 
and  mapping  structures  with  greater  speed  and  accuracy.  We 
can  select  where  to  drill  a  structure  with  better  odds  of  success. 
We  can  reach  deeper  strata.  As  a  result,  in  the  United  States 
alone,  there  has  been  produced  since  1938  as  much  oil  as  was 
known  to  exist  in  the  country  at  that  time.  And  despite  that  great 
withdrawal,  the  domestic  industry's  proved  reserves  are  at  an 
all-time  high  level.  It's  as  though  we  started  out  with  a  tank  of 
oil,  used  it  all  up,  and  had  a  bigger  tankful  left.  The  wisdom  of 
optimistic  men  in  our  profession,  like  Wallace  Pratt,  is  becoming 
daily  more  evident. 

Besides  learning  more  about  finding  underground  reservoirs 
of  crude,  oilmen  are  also  learning  how  to  get  more  of  the  oil  out 
of  the  reservoir  after  it  has  been  located.  We  are  discovering  how 
to  get  maximum  yield  from  large,  highly  porous  reservoirs  of 
the  Middle  East  type,  where  the  water  table  is  important,  as  we 
are  also  learning  how  to  get  maximum  yield  from  tricky,  tight 
reservoirs.  Repressuring,  waterflooding,  and  other  techniques 
of  secondary  recovery  are  also  adding  greatly  to  the  quantities 
of  oil  available  for  people's  use.  The  supply  of  usable  oil  is  in- 
creased also  by  improved  practices  in  its  transport  and  handling, 
which  cut  down  losses. 

New  developments  in  the  science  of  refining  make  possible 


better  products.  This  fact,  coupled  with  improvements  in  con- 
suming devices,  means  that  we  can  get  more  work  from  a  barrel 
of  oil  today  than  we  could  previously.  And  I  think  we've  only 
begun  to  use  the  energy  potential  in  a  barrel  of  oil. 

Not  only  are  we  finding  new  sources  of  liquid  hydrocarbons 
in  the  familiar  raw  form  of  crude  petroleum;  we  will  be  able, 
when  and  if  it  ever  becomes  necessary,  to  derive  liquid  hydro-    Inexhaustible 
carbons  from  oil  shales,  tar  sands,  coal,  and  other  sources  not    n 
used  at  present. 

Finally,  our  present  use  of  oil  and  coal  supports  an  industrial 
and  scientific  structure  in  which  men  are  already  learning  how 
to  apply  atomic  power  to  constructive  work  and  may  learn  how 
to  harness  solar  energy.  Such  developments,  of  course,  would 
probably  displace  the  fossil  fuels  in  some  applications,  thus 
making  them  available  for  other  use.  The  over-all  effect  would 
be  to  increase  still  more  the  total  amount  of  energy  available  to 
humanity. 

Incidentally,  in  connection  with  atomic  energy,  two  news 
items  which  I  recently  noticed  have  a  bearing  on  our  subject. 

Only  a  few  months  ago  it  appeared  that  the  future  use  of 
atomic  energy  for  industrial  purposes  might  be  doubtful  because 
of  the  problem  of  the  radioactive  wastes.  Yet  only  a  few  weeks 
ago,  a  government  official  reported  that  the  solution  is  in  sight. 
What  he  called  "atomic  garbage"  is  apparently  on  the  verge  of 
being  employed  in  such  a  way  as  to  be  not  just  harmless  but 
actually  useful. 

The  second  story  was  about  a  new  atomic  plant,  called  a 
"breeder  reactor,"  now  in  operation.  As  I  understand  it,  the 
object  of  the  process  is  to  use  uranium  235,  which  is  rare  and 
costly,  to  convert  nonfissionable  materials,  which  are  abundant 
and  cheap,  into  fissionable  material  at  a  faster  rate  than  the 
uranium  235  itself  is  consumed.  One  of  these  nonfissionable 
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materials  is  thorium,  which  previously  was  used  chiefly  in  the 
manufacture  of  mantles  for  gaslights. 

O   I  have  been  considering  mineral  energy  resources.  Now  let 

us  look  at  the  picture  for  metals.  There  are  45  metallic  elements 

and  some  8000  alloys  of  those  metals  now  in  commercial  use. 

Inexhaustible       The  world  in  general,  and  the  United  States  in  particular,  is 

„  using  metals  at  a  rate  never  seen  before.  Two  world  wars  in  a 

Hesources 

quarter  century  and  the  present  unhappy  need  to  build  great 

quantities  of  arms  have  used  vast  amounts  of  iron  and  copper— 

to  name  but  two  metals  in  demand.  Our  steel  expansion  program 

now  under  way  calls  for  annual  production  of  1 20  million  tons 

—  1 5  million  tons  more  than  we  turned  out  last  year.  And,  to 

meet  our  new  needs,  we  plan  to  step  up  our  domestic  production 

of  copper  (which  last  year  was  about  1.2  million  tons)  by 

225,000  tons,  and  aluminum  by  700,000  tons. 

Can  we  say  that  what  has  proved  true  of  fuels  will  prove  true 
of  metals?  We  have  seen  that  increased  knowledge  has  led  to  the 
discovery  of  new  sources  of  energy  which  are  seemingly  un- 
limited. Does  a  comparable  outcome  seem  likely  with  respect 
to  metals? 

The  metals  we  use  most  — iron  and  aluminum  — are  second 
only  to  the  elements  of  oxygen  and  silicon  in  their  abundance 
on  our  planet.  It  has  been  estimated  that  there  is  at  least  5000 
times  as  much  iron  ore,  bauxite,  and  alunite  in  the  earth's  crust 
as  the  world  now  uses  annually.  Furthermore,  unlike  fossil  fuels, 
most  metals  can  be  reclaimed  after  use  and  used  again.  In  the 
meantime,  the  discovery  of  new  sources  of  metal  supplies  and 
the  development  of  techniques  for  making  them  economically 
available  go  on  at  a  rapid  pace. 

It  wasn't  so  long  ago  that  people  were  worrying  about  immi- 
nent depletion  of  the  50  per  cent  iron-ore  deposits  of  the  Mesabi 
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range.  Today  a  number  of  steel  companies  are  planning  or  build- 
ing facilities,  estimated  to  cost  over  three-quarters  of  a  billion 
dollars,  for  processing  taconite.  Taconite  deposits  in  Minnesota 
occur  in  a  hundred-mile  strip,  several  miles  broad,  and  are  be- 
lieved to  amount  to  5  billion  tons.  The  reducing  plants  will  turn 
out  about  I  ton  of  60  per  cent  iron  from  every  4  tons  of  taconite. 
Rich  deposits  of  iron  ore  have  been  found  in  a  number  of    Inexhaustible 

countries  outside  the  United  States  and  are  now  being  devel-    _ 
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oped,  in  many  cases  by  American  capital.  Labrador,  Venezuela, 

and  Brazil,  for  example,  are  the  scenes  of  some  truly  epic  engi- 
neering projects.  A  358-mile  railroad  is  being  cut  through 
wilderness  and  wasteland  to  haul  ore  from  the  Ungava  area  in 
Labrador  to  water.  At  Steep  Rock  Lake,  Ontario,  70  million  tons 
of  a  lake  bed  are  being  removed  in  a  four-year  dredging  opera- 
tion to  get  at  an  iron  deposit  underneath.  In  El  Pao,  Venezuela, 
one  of  two  projects  in  that  country  has  been  completed  after 
fourteen  years  of  work.  Ore  has  to  be  shipped  by  a  railroad  built 
through  jungles,  and  by  barge  to  the  sea  on  a  river  whose  water 
level  at  the  loading  point  fluctuates  43  feet  at  different  seasons. 
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We  take  aluminum  for  granted  these  days.  It  costs  currently 

about  1 8  cents  a  pound.  Yet  when  the  Civil  War  started,  it  sold  for 

$545  a  pound.  United  States  production  now  amounts  to  about 

800,000  tons  per  year,  and  plants  under  construction  will  almost 

double  that  figure.  If  it  becomes  necessary  to  find  substitutes  for 

bauxite  or  alunite  ores,  chemists  seem  confident  they  will  be  able 

Inexhaustible    to  produce  aluminum  oxide  from  aluminum-bearing  clays. 

„  The  first  plant  to  extract  magnesium  from  sea  water  went  into 
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operation  only  eleven  years  ago  with  a  capacity  of  9000  tons  a 

year.  Magnesium  production  in  the  United  States  for  1952  is 

expected  to  exceed  100,000  tons.  As  for  the  future  —  there's  a  lot 

of  water  in  the  sea. 

Titanium  is  one  of  our  most  abundant  metals  and  has  long 
been  known.  What  we  have  not  known  is  how  to  extract  it  from 
the  earth's  crust  at  a  cost  which  would  make  it  economic  for 
large-scale  use.  Up  to  five  years  ago,  titanium  was  used  chiefly 
as  an  ingredient  in  paint.  But  it  is  lighter  than  steel,  stronger  than 
aluminum,  and  highly  heat-resistant— hence  potentially  very 
useful.  Present  extraction  processes  are  still  expensive,  but  I  have 
heard  that  a  more  economical  method  is  being  developed. 

With  almost  every  metal  the  story  is  repeated  — of  widening 
use,  of  the  discovery  of  new  sources  and  better  methods  of  ex- 
traction. Here,  as  in  other  fields,  research  and  ingenuity  have 
been  great  multipliers  of  our  natural  resources. 

Our  supply  of  metals  is  being  supplemented  by  other  rigid 
materials— both  old  ones  put  to  new  uses  and  newly  discovered 
ones.  Glass,  for  example,  is  an  ancient  product  that  has  been 
improved  in  recent  years  to  the  point  where  it  can  take  the  place 
of  many  other  substances.  And  it  is  made  of  materials  whose 
supply  is  practically  unlimited. 

As  for  plastics— mere  infants  in  comparison  with  Granddaddy 
Glass— there  seems  no  limit  to  the  possibilities  of  synthesizing 


organic  compounds.  A  hint  of  some  of  the  things  to  come  may 

have  been  contained  in  a  story  I  read  only  a  month  ago  of  an 

automobile  body  made  of  plastic  and  layers  of  glass  fiber.  It  was 

claimed  the  body  is  dentproof,  rustproof,  and,  for  its  weight, 

stronger  than  steel.  When  you  consider  the  large  fraction  of  our 

steel  output  that  goes  into  auto  bodies  you  can  perhaps  imagine 

what  a  successful  plastic  body  would  mean  in  terms  of  metal    Inexhaustible 

supply.  That's  especially  impressive  when  you  consider  further    „ 
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that  plastics  can  be  made  from  corncobs,  oat  hulls,  the  spent 

fibers  of  sugar  cane,  and  other  materials  we  used  to  regard  as 
waste. 

These  benefits  are  available  to  us  as  they  become  economically 
feasible,  in  that  orderly  natural  development  characteristic  of 
all  true  technical  progress.  We  discovered  long  ago  that  the  real 
usefulness  of  any  new  product  or  process  begins  only  when  its 
economy  in  use  surpasses  the  economy  of  that  which  it  is  sup- 
posed to  replace.  We  could,  for  example,  grow  bananas  at  the 
North  Pole,  but  the  usefulness  of  such  a  project  is  clouded  by 
considerable  doubt. 

For  many  years,  I  believe,  people  have  tended  to  think  of 
natural  resources  as  so  many  stacks  of  raw  material  piled  up  in 
a  storehouse.  A  person  with  this  sort  of  picture  in  his  mind 
logically  assumes  that  the  more  you  use  of  any  natural  resource, 
the  sooner  you  get  to  the  bottom  of  the  pile.  Now  I  think  we 
are  beginning  to  discover  that  the  idea  of  a  storehouse  —  or,  at 
least,  a  single-room  storehouse  —  does  not  correspond  with  real- 
ity. Instead,  the  fact  seems  to  be  that  the  first  storehouse  in 
which  man  found  himself  was  only  one  of  a  series.  As  he  used 
up  what  was  piled  in  that  first  room,  he  found  he  could  fashion 
a  key  to  open  a  door  into  a  much  larger  room.  And  as  he  used 
the  contents  of  this  larger  room,  he  discovered  there  was  another 
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room  beyond,  larger  still.  The  room  in  which  we  stand  at  the 
middle  of  the  twentieth  century  is  so  vast  that  its  walls  are  be- 
yond sight.  Yet  it  is  probably  still  quite  near  the  beginning  of  the 
whole  series  of  storehouses.  It  is  not  inconceivable  that  the  entire 
globe  — earth,  ocean,  and  air— represents  raw  material  for  man- 
kind to  utilize  with  more  and  more  ingenuity  and  skill. 
Inexhaustible       This  conception  of  limitless  raw  material  is  not  new.  It  is  held 

„  bv  a  number  of  persons.  But  it  is  an  idea  certainly  not  familiar 
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to  people  at  large.  I  notice,  though,  that  Dr.  Lahee's  recent 

American  Petroleum  Institute  report  is  receiving  wide  publica- 
tion. It's  the  one  that  shows  that  for  every  barrel  of  crude  oil  or 
cubic  foot  of  natural  gas  withdrawn  from  the  ground  in  195 1, 
two  new  barrels  of  oil  or  cubic  feet  of  gas  were  found  or  devel- 
oped. Perhaps  the  idea  is  getting  around. 

I  should  like  to  point  out  a  corollary  to  this  thesis.  It  is  that 
the  concept  of  unlimited  raw  materials  does  not  mean  that  prog- 
ress is  simple  and  that  Utopia  is  at  hand.  On  the  contrary,  raw 
materials,  no  matter  how  vast  in  amount,  do  not  become  available 
resources  until  human  thought  and  effort  are  applied  to  them. 
In  a  very  real  sense  raw  materials  do  not  exist,  they  are  created. 
We  know,  for  example,  that  in  a  region  of  great  mineral  wealth, 
people  can  grind  out  their  lives  in  poverty  and  misery  if  they 
do  not  realize  the  wealth  exists  or  if  they  do  not  know  how  to 
get  at  it.  It  is  use  that  makes  it  valuable.  Even  when  the  wealth 
is  made  available  through  technical  means,  the  accelerating 
growth  of  populations  and  the  enormous  wastage  of  war  are 
additional  complications  to  consider. 

So  the  march  up  the  steps  of  material  progress,  or  from  store- 
house to  storehouse  — according  to  which  figure  of  speech  you 
prefer— depends  not  alone  on  the  continued  expansion  of  scien- 
tific knowledge  and  on  industrial  daring  and  managerial  skill, 
but  also  on  political  and  social  conditions.  Those  conditions  in 
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[  many  parts  of  the  world  today  are  not  conducive  to  progress. 
In  fact,  extreme  nationalism,  government  controls  and  monopo- 
lies, currency  restrictions,  abnormal  tariffs,  threats  of  expropria- 
tion, wars  and  revolutions,  have  sealed  the  doors  to  many 
storehouses  of  useful  raw  materials. 

The  basic  requirement  for  progress  is  freedom  —  freedom  to 
inquire,  to  think,  to  communicate,  to  venture.  Without  these    Inexhaustible 

conditions,  the  human  mind  and  spirit  will  be  so  shackled  that    _ 
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the  availability  of  natural  resources  will  be  limited  and  we  may 

exhaust  the  known  sources  of  some  needed  material  and  find 
nothing  to  replace  it.  To  the  free  man,  all  things  are  possible. 
Opportunity  is  the  wand  which  can  change  the  useless  into  the 
useful,  waste  into  raw  materials  of  great  value,  exhaustible  re- 
sources into  inexhaustible  resources.  It  is  the  key  that  unlocks 
the  greatest  energy  source  of  all  — the  infinite  power  of  the 
human  individual. 

The  longer  I  live,  the  more  convinced  I  am  that  material 
progress  is  not  only  valueless  without  spiritual  progress:  it  is,  in 
the  long  term,  impossible. 


Copyright  1952  by  The  Atlantic  Monthly  Company 

REPRINTED       BY       PERMISSION 


Standard  Oil  Company  (New  Jersey) 

ROOM  1626,  30  ROCKEFELLER  PLAZA 
NEW  YORK  20,  NEW  YORK 


Printed  in  U.S.A.    pr-hsi-ioo 


WltmviMmimmmtnmrmms^s^ 


-K 

^ 


FORESTRY  UBRARY 

\         \  (y  '  231  GIANNINI  HALL 

I  \  UNIVERSITY  OF  CAUFORNIA 

"  BERKEUEY 


RECEl^TT  DEVELOPMEITTS 
IN 
TIIE  ADMINISTRATION  OF  THE  0.   &  C.   LANDS 


¥•   HJji^ning 
ChiefFor ester 
0.   &  C.  Administration 


Portland,  Oregon 
December  ik,   1939 


My  statement  this  year  is  somev/hat  in  the  nature  of  a 
progress  report  concerning  the  administration  of  the  0.  and  C.  lands 
since  the  last  time  I  appeared  before  you.   Some  of  the  activities 
were  foreseen  at  this  time  last  year  and  mention  of  them  was  made  at 
that  time.  Others  were  unforeseen  and  amon^;  them  are  several  which 
appear  to  merit  discussion  before  this  organizo.tion  which  played  a 
part  in  preparing  tho  v/ay  for  the  conservation  program  being  applied 
to  these  lands. 


A  Now  plan  for  the  making  of  Payments  in  lieu 
of  Taxes  on  Federal  Forest  Land. 


One  of  the  unforeseen  tasks  at  this  time  last  year  was  a 
special  appraisal  job  applying  to  the  Coos  Bay  Wagon  Road  grant  lands 
which  are  located  in  Coos  County  and  Douglas  County.  This  w^rk  was 
necessitated  by  the  enactment  of  legislation  establishing  an  entirely 
new  procedure  to  bo  followed  in  tho  making  of  payments  in  lieu  of 
taxes  on  this  portion  of  the  land  administered  by  us.  This  legislation 
has  tho  following  provisions: 

!•   That  tho  valuation  sliall  bo  appraised  at  intervals  not  exceeding 
10  years. 

2.   That  thoGO  appraised  values  shall  bo  used  by  tho  counties  for 
tho  purpose  of  assessing  and  levying  taxos  at  exactly  tho  same  rate  as  on 
lands  of  similar  clmractor  in  private  ownership. 

3«   2^%   of  the  gross  income  is  to  be  oaniiarked  and  retained  by  the 
Federal  Govornmcnt  to  cover  tho  costs  of  administration.  Tho  remaining 
75/^  is  to  bo  deposited  in  a  special  trust  fund. 

I|..   Payments  in  lieu  of  taxes  shall  bo  made  from  the  above-mentioned 
trust  fund  and  any  surplus  boyond  tho  roquiremonts  for  payments  in  any 
particular  year  will  remain  and  accumulate  in  the  trust  fund  until  the  end 
of  the  10-year  period.  Any  surplus  remaining  at  the  end  of  tJiat  time  is 
to  bo  cleared  and  deposited  in  the  general  fund  of  the  United  States 
Treasury.  The  expectation  is  that  the  trust  fund  arrangement  will  serve 
to  level  out  the  effects  of  fluctuations  in  timber  sale  income  and  permit 
a  regular  flow  of  payments  in  lieu  of  taxes  to  tho  counties. 


This  particular  piece  of  legislation  is  of  special  interest  due 
to  the  fact  that  Congress  has  gone  much  further  than  previously  in  recog- 
nizing an  obligation  to  pay  taxes  to  lesser  governmental  units,  upon  property 
OTimed  by  the  Federal  Government. 

A  Land  Exchange  Policy 

Another  piece  of  legislation  was  passed  which  affects  the  manage- 
ment program  on  the  0*  &  C.  and  Coos  Bay  lands.  This  legislation  broadens 
the  authority  for  making  land  exchanges  to  permit  exchanges  with  counties 
and  certain  other  public  agencies.  The  authority  to  make  land  exchanges!  is 
expected  to  serve  as  a  very  useful  tool  in  bringing  about  a  more  rational 
distribution  of  land  ovmership,  especially  in  connection  vdth  the  establish- 
ment of  local  sustained-yield  management  units.  This  same  authority  carries 
the  possibility  of  endangering  certain  of  the  major  objectives  of  management 
which  are  stated  in  the  legislation  of  1937»  The  principal  danger  foreseen 
is  that  the  indiscriminate  making  of  exchanges  could  result  in  concentrating 
privately-owned  timber  in  tho  more  easily  accessible  and  more  valuable  mer- 
chantable stands  of  timber  with  a  concentration  of  the  0.  and  C.  holdings  in 
the  less  accessible  and  loss  valuable  stands.  This  might  easily  result  in 
stimulating  tho  liquidation  of  private  timber  and  tho  spoody  exliaustion  of 
the  timber  in  areas  tributary  to  important  communities. 

One  of  the  principal  objectives  of  tho  1937  legislation  is  to 
provide  a  form  of  management  which  will  contribute  to  tho  economic  stability 
of  established  industries  and  their  dependent  communities.  This  desirable 
conservation  objective  might  be  seriously  deferred  or  completely  defeated  by 
indiscriminate  land  exchanges.  Other  undesirable  consequences  such  as  tho 
development  of  temporary  communities  destined  to  deteriorate  into  ghost  towns; 
unnecessary  flooding  of  timber  markets,  etc.  can  be  foresoon  from  lack  of  a 
definite  plan  in  making  land  exchanges. 

In  view  of  the  obvious  need  for  a  plan  and  policy  to  serve  as  a 
guide  in  making  land  exchanges,  tte  following  land  exchange  policy  statement 
vra.s  adopted  by  the  0.  and  C.  Advisory  Committee: 

"It  is  believed  desirable  to  accomplish  tho  early  sub- 
division of  the  0.  &  C.  lands  into  units  suitable  for  tho  local 
application  of  sustained -yield  managomont.   In  the  establishment 
of  all  such  units  one  of  the  principal  purposes  should  bo  to 
contribute  to  tho  economic  stability  of  local  communities  by 
providing  an  assured  supply  of  commercial  timber  for  the  permanent 
operation  of  industries  located  in  those  communities. 

"Exchanges  of  0.  and  C.  and  Coos  Bay  Wagon  Road  lands 
should  in  general  be  made  only  after  the  definite  locations  of 
areas  have  been  decided  upon  v^horo  tho  conditions  are  favorable 
for  the  establishment  of  sustained  yield  management  units»  The 
lands  and  timber  to  be  acquired  by  exchange  should  be  of  such 
a  character  and  so  located  that  their  acquisition  vdll  further 
the  establishment  of  sustained  yield  units.  Lands  and  timber 
disposed  of  by  exchange  should  be  so  located  that  their  transfer 
to  private  ownership  will  result  in  tho  least  possible  inter- 
ference withthe  establishment  of  sustained  yield  management." 


Grazing 

Most  of  the  preliminary,  work  on  the  formulation  of  grazing  regula- 
tions to  be  used  on  the  0*  and  C.  lands  has  been  completed.  In  the  near 
future  these  regulations  in  their  present  tentative  form  will  be  presented 
before  groups  of  representative  stock  men  to  be  studied  jointly  with  them 
for  the  purpose  of  obtaining  the  benefit  of  their  best  judgment  concerning 
important  details  affecting  the  conservation  and  improvement  of  the  range 
values  on  the  0.  and  C.  lands. 

During  the  year  a  fev:  temporary  grazing  leases  were  made  on  lands 
located  outside  national  forest  boundaries.  Grazing  lands  located  inside 
national  forest  boundaries  have  been  handled  under  a  cooperative  understand- 
ing with  the  U.  S.  Forest  Service,  v/hich  organization  is  in  position  to 
administer  tho  grazing  on  the  lands  v/hich  are  checkorboarded  with  national 
forests*  Under  this  arrangement,  a  share  of  the  grazing  revenue  is  payable 
to  the  0.  and  C*  Administration,  this  sharo  being  in  proportion  to  tho  acre- 
age  of  0.  and  C.  grazing  lands  within  the  units  administered  by  tho  Forest 
Service. 


Reclassification  Survey 

At  this  time  last  year  a  land  classification  survey  staff  was  in 
tho  process  of  being  rocruitod.  The  work  of  classifying  tho  0.  and  C.  lands 
to  dotormine  the  usos  for  which  they  arc  best  suited  has  gone  forward  and 
covers  a  substantial  acreage.  Most  of  tho  lands  covered  were  formerly  in 
the  agricultural  classification  Y/hich  v/as  based  upon  an  arbitrary  standard 
requiring  lands  with  loss  than  500>000  board  foot  of  commercial  timber  por 
i4.0-acro  tract  to  bo  classified  as  agricultural  in  character •  Most  of  those 
lands  are  found  to  bo  best  suited  for  timber -growing  and  have  on  them  ex- 
tensive stands  of  yoimg,  thrifty  tiraber  v/liich  is  making  a  good  r^groMrth. 
Grc/rfch  studies  are  being  ^nade  in  all  such  immature  timber,  and  the  data 
being  collected  will  bo  of  great  importance  in  determining  more  accurately 
the  sustained  jdeld  capacity  of  tho  0.  and  C.  lands.  The  collection  of  this 
data  is  being  done  in  accordance  with  standards  comparable  with  those  fol- 
lowed in  the  general  forest  inventory  work  of  this  region  in  order  that  it 
may  bo  coordinated  with  and  used  to  supplement  the  information  already  col- 
lected and  available  for  use.  The  following  data  indicate  tho  progress  made 
thus  far  in  the  classification  survey: 

136,000  acres  in  former  agricultural  classification  surveyed  and 

reclassifiod, 
36,000  acros  intensively  cruised  o.nd  classified  in-  locations 
v/here  timber  sales  are  active. 


172,000  acres  -  Total  area  resurveyed. 

The  acreage  found  suitable  for  agricultural  cultivation  is  negligible* 
A  high  percentage  of  tho  former  so-called  agricultural  lands  bears  good 
second  growth  and  a  considerable  portion  bears  merchantable  timber. 
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CCC  Accomplishments 

During  the  past  year,  two  additional  CCC  camps  were  established 
on  the  0.  and  C.  lands,  thus  bringing  the  total  number  of  camps  up  to  five. 
The  activities  of  these  camps  are  concentrated  chiefly  on  the  follovang 
classes  of  activities:  The  construction  of  truck  trails;  fire  suppression; 
construction  of  forest  protection  structures  such  as  lookout  towers,  guard 
stations,  and  telephone  lines;  and  reforestation. 

The  following  statistical  details  are  of  some  interest  in  shovdng 
the  accomplishments  of  the  past  year: 


Project 

Fire  fighting 

Truck  trail  construction 

and  maintenance 
Telephone  line  construction 
Vehicle  bridges 
Forest  nursery 

Lookout  towers  &  guard  stations 
Roadside  fire  hazard  reduction 
Snag  falling 
All  other  jobs 

Total 

(spent  by  0.  and  C.   Administration  CCC) 

The  costs  given  above  include  pay  of  supervisory  personnel,  gaso- 
line and  oil,  equipment  repair,  supplies  and  materials  and  other  expenses 
incidental  to  the  work  job^  The  costs  shown  do  not  include  general  CCC 
expenses,  but  only  that  amount  allotted  to  and  spent  by  the  0.  and  C.  Admin- 
istration for  camp  operation.  The  total  cost  to  the  governmont  for  each 
CCC  enrolleo  amounts  tQ/|82.00  per  month,  which  includes  all  expenses  charge- 
able to  CCC.         approximately 

Tho  truck  trail  construction  progrcun  had  included  the  building  of  a 
niamber  of  miles  of  truck  trail  to  ponotrato  the  Smith  River  burn  as  a  neces- 
sary improvement  for  protection  purposes.  This  has  resulted  in  the  starting 
of  salvage  operations  on  a  substantial  scale  in  tho  fire  killed  timber. 

The  total  of  152, 060  man-days,  or  7,012  man-months,  used  on  forest 
protection  and  improvement  work  by  tho  GLO-CCC  camps  indicates  that  the 
Federal  Government  has  expended  |57i4.,98U  through  the  0.  and  C.  Administration 
for  tho  benefit  of  tho  Oregon  forests. 

Approximately  14.00,000  nursery-grown  seedlings  wero  usod  last  spring 
in  tho  reforestation  of  denuded  forest  land.  In  excess  of  half  a  million 
are  in  readiness  for  reforestation  work  this  winter. 


Material  and 

CCC 

Supervisory 

Amount 

Man-days 
25,170 

Costs 

127 

$  18,615.1+5 

259.8 

miles    88,127 

85,957.^5 

U9*2 

miles     3,123 

1,252.14.0 

10 

bridges   1,762 

2,029.97 

1 

(500,000  2,296 
(annual  capacity) 

3,797.81]. 

2 

1,075 

677.17 

•  58.1; 

miles    18,l|?l 

9,513.02 

1,021 

acres     2,^85 
9,601 

-  -  -  -  152,060 

l,U39.9l 

i    ^    «*    M    iW    « 

$123,283.21 

Timber  Sales  Practice 

It  has  been  the  policy  to  restrict  sales  of  timber  to  the  minimum 
possible  vdthout  hardship  to  established  operators,  in  the  areas  where  the 
timber  is  predominantly  of  the  so-called  second-growth  class  and  still  making 
active  growth.  Sales  are  encouraged  in  areas  where  the  timber  is  predominantly 
over-mature.  There  has  been  increasing  emphasis  on  selective  cutting  and  in 
general  the  loggers  have  given  ready  cooperation  in  trying  out  such  practices. 
The  type  of  selective  cutting  used  varies  considerably  with  the  character  of 
the  timber,  topography  and  other  factors.  The  following  typos  of  selective 
cutting  are  on  trial, 

1«   Economic  selective  cutting  of  high-value  trees  in  old  over-mature 
stands.  The  results  of  such  cutting  generally  look  good  but  there  remains  a 
slash-disposal  problem  which  is  a  matter  of  serious  concern.  No  plan  for  the 
disposal  of  slash  in  these  selectively-cut  areas  has  been  developed  to  a  point 
where  it  is  entirely  satisfactory  and  generally  acceptable.   Certain  loggers 
have  had  a  good  degree  of  success  in  partial  burning  of  slash  in  such  areas, 
restricting  the  fire  to  those  spots  whore  the  slash  accumulations  lie  heaviest. 
Through  the  uso  of  CCC  labor,  experimental  work  on  several  different  plans  for 
disposal  of  slash  on  such  areas  will  be  carried  out  during  the  coming  year  for 
the  purpose  of  determining,  if  possible,  some  satisfactory  plan  which  can  bo 
readily  carried  out  by  the  average  operator  at  reasonable  cost.  We  are  hopeful 
that  this  can  bo  worked  out  and  made  a  matter  of  general  practice. 

2#   Selective  cutting  based  upon  the  sotting  of  a  minimum  diameter  limit 
has  been  tried  out  and  found  to  be  successful  under  certain  conditions,  but 
unsuccessful  elsewhere.  In  Douglas  fir,  this  plan  can  be  counted  upon  to  pro- 
duce successful  results  only  whore  there  has  been  a  careful  preliminary  exam- 
ination of  the  timber  stand  for  the  purpose  of  determining  tho  distribution  of 
tho  smaller -diameter  trees.  In  certain  localities  such  trees-  are  located  in 
large  groups,  or  small  areas,  and  under  such  conditions  the  setting  of  a 
diameter  limit  results  in  a  desirable  form,  of  area  selection.  This  plan  has 
worked  out  better  and  with  less  difficulty  in  certain  portions  of  the  pine 
area,  but  oven  there,  the  conditions  and  distribution  of  the  timber  stand 
requires  study  in  advance  of  selling  the  timber, 

3«   Area  selection.  The  plan  of  selective  cutting  by  areas  has  been 
tried  out  sufficiently  to  indicate  that  it  can  be  applied  successfully. 
Usually  tho  type  boundaries  between  areas  of  mature  timber  which  should  be 
removed  and  areas  of  loss  mature  timber  v;hich  should  be  reserved  do  not  follow 
survey  lines.   In  laying  out  cutting  boundaries  between  such  areas,  it  is 
usually  found  necessary  to  make  100^  cruises  of  timber  on  fractional  i+Os. 

k»       Selection,  based  upon  the  marking  of  trees  selected  for  cutting, 
and  100^  cruising.  This  plan  is  restricted  mainly  to  the  pine  areas  and  to 
areas  where  Port  Orford  cedar  is  important. 

All  of  these  selootivo  cutting  practices  necessitate  some  modifica- 
tion of  the  old  practice  of  broadcast  burning  of  slash.  In  the  pine  areas, 
the  slash  is  piled  and  burned  in  strips  along  both  sides  of  roads  and  along 
tho  outer  boundaries  of  cutting  areas.  Snags  are  felled  in  strips  of  similar 
location.  In  the  Douglas  fir  stands,  slash  disposal  is  taking  the  form  of 
burning  out  the  spots  of  heaviest  slash  accumulations  and  preventing  fire  on 
tho  intervening  portions  of  the  area  on  which  are  located  reserve  timber  and 
patches  of  young  growth. 


Increasing  attention  is  being  given  to  the  matter  of  forest  practice 
reconnaissance  preliminary  to  advertising  and  selling  timber.  This  has  been 
found  necessary  in  order  to  determine  more  accurately  the  special  provisions 
in  cutting  contracts  required  to  protect  tho  young  timber,  especially  in  areas 
whero  varying  age  classes  of  timber  moot  or  overlap, 

Tho  following  example  shovdng  an  area  for  which  a  timber  sale  appli- 
cation has  been  received  serves  as  an  example  of  tho  changes  in  practice 
resulting  from  the  above  mentioned  forest  practice  reconnaissance. 

Tho  area  sho-wn  as  typo  9  is  covered  with  young  Douglas  fir  6"  to  20" 
D.B»H«  but  has  scattered  through  it  somo  high  value  troos  of  Port  Orford  cedar 
and  old  growth  Douglas  fir.  Only  the  mature  trees  in  this  portion  of  the  aroa 
will  be  removed.  Caterpillar  tractors  vdll  be  used  and  maximum  protection 
given  to  the  young  timber. 

Tho  aroa  shown  as  type  18  consists,  in  the  main,  of  mature  Port 
Orford  cedar  oxcoeding  30"  D»B.H.  and  old  grovrth  Douglas  fir  exceeding  J4I+" 
D.B.H.  This  portion  of  tho  area  vdll  be  practically  clear  cut  excepting  for 
the  leaving  of  trees  smaller  than  the  above  diameters  v;hich  will  be  reserved 
as  seed  trees. 

The  aroa  shown  as  type  8  is  covered  in  the  main  with  young  fir  26" 
to  1|2"  D.B»H.  with  an  undorstory  of  young  Pert  Orford  cedar,  and  scattered 
through  its  margin  some  mature  old  growth  fir  and  Port  Orford  cedar.  Tho 
only  logging  permitted  in  this  portion  of  the  area  covered  by  this  type  will 
be  for  the  selective  removal  of  the  scattered  mature  treos. 

After  logging  is  completed  the  district  rangor,  in  cooperation  vdth 
the  local  fire  vra.rdon  and  the  logger,  will  examine  the  slash  and  together  they 
will  make  plans  for  its  careful  disposal  in  a  manner  appropriate  for  the  pro- 
tection of  the  residual  stand. 

In  the  old  days,  no  such  oaro  or  control  of  cutting  and  slash  dis- 
posal v/ore  exorcised.  Tho  logger  would  have  taken  all  he  could  and  un- 
restricted broadcast  burning  of  slash  would  have  killed  practically  all  of  the 
remaining  trees. 

The  field  men  of  the  0.  and  C.  organization  have  been  working  in 
close  cooperation  with  tho  liMnbcrmen,  the  state  inspectors,  and  district  fire 
wardens  for  the  purpose  of  planning  the  conduct  of  slash  disposal  work.  It  is 
altogether  possible  that  the  results  have  not  been  100^  perfect  in  all  cases 
but  in  general  the  fire  hazard  in  logging  slash  is  believed  to  have  been  ade- 
quately reduced,  and  at  tho  same  timo,  much  moro  young  gro-v/th  than  formerly 
is  being  saved  for  earlier  reestablishment  of  tho  forost  on  cutover  areas. 
The  silvicultural  practices  are  necessarily  those  which  can  bo  carried  out  by 
the  logger  in  calked  boots. 

Volume  of  timber  sales  and  Timber  cute 

Timber  sales  at  this  time  last  year  v/ore  at  a  low  ebb  but  have 
increased  rapidly  since  that  time.  Our  increased  field  personnel  for  the 
conduct  of  timber  cruising  and  the  supervision  of  cutting  have  served  to 
release  the  jam  vdiich  had  been  blocking  the  normal  flov/  of  timber  business. 
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In  consoquencG,  the  flow  has  boon  ccnstcntly  rising  since  early  last  spring. 
At  times  the  volume  of  sales  has  exceeded  the  average  required  to  attain  our 
sustained-yield  volume  of  500jOC)0»000  board  feet  per  year.  Ov/ing  to  the  fact 
that  certain  larger  sales  run  for  periods  of  years  ahead  of  cutting,  the 
volume  of  sales  is  not  a  reliable  measure  of  the  rate  of  cutting.   Receipts 
of  money,  owing  to  the  fact  that  the  timber  is  paid  for  as  cut,  serve  as  a 
more  reliable  indication  of  the  cutting  rate  and  permit  an  approxir-iate  deter- 
mination of  its  volume.  Field  reports  concerning t ho  progress  of  cutting 
porait  an  oven  more  exact  determination. 

The  volume  of  timber  cut  per  month,  i\hich  Viras  averaging  11,000,000  board 
feet  in  the  first  quarter  of  the  year,  has  risen  consistently  and  in  the  last 
quarter  of  the  year  has  averaged  32,000,000  board  feet.  The  average  rate  of 
cutting  for  the  first  half  of  the  fiscal  year,  beginning  July  1,  1939*  has 
been  28,000,000  board  feet  per  m.onth«  This  rate  if  continued  undii.iinished  for 
the  remainder  of  the  fiscal  year  v/ill  result  in  the  cutting  of  3^0,000,000 
board  feet.   Probably  much  more  Yd.ll  be  cut  because  a  largo  volume  has  been 
sold  in  v^ich  cutting  has  only  begmio  The  total  voluiae  of  timber  sold  since 
October  I938  is  600,000,000  board  feet. 

These  figures  are  quoted  for  the  purpose  of  pointing  out  their  signifi- 
cance in  relation  to  the  probl€2:i  of  attaining  a  regulated  timber  cut  on  the 
0.  and  C.  lands* 

The  law  under  v/hich  the  0,  and  C.  lands  are  managed  authorizes  their 
handling  as  one  unit,  pending  their  subdivision  into  cooperative  sustained- 
yield  units,  established  for  the  purpose  of  providing  a  sustained-yield  of 
tir.ber  for  particular  industries  and  their  dependent  communities.  The  handling 
of  such  a  far-flung  property  as  one  unit,  however,  may  result  in  too  rapid 
depletion,  or  oven  exhaustion,  of  the  timber  in  certain  localities*  To  the 
e:cbent  that  this  occurred,  the  objective  of  economic  stability  for  industries 
and  communities  would  be  more  difficult,  or  perhaps  impossible,  to  attain. 
This  points  to  the  obvious  need  for  a  measure  of  localized  regulation  of  timber- 
cutting  during  the  period  v/hile  local  nanagem.cnt  units  are  being  studied  and 
established.   Having  reached  a  level  of  timber  sales  closely  approaching  the 
allovfable  sustained  yield  cut  of  500,000,000  board  feet  per  annum  permits  our 
fulfillment  of  fiscal  obligations  to  the  land  grant  counties,  and  at  the  same 
time  the  undertaking  of  measures  to  regulate  and  curtail  the  cutting  of  timber 
in  those  localities  where  over-cutting  of  timber  is  occurring,  and  for  the 
further  purpose  of  obtaining  a  bettor  distribution  of  cutting  generally  over 
the  entire  property* 

Planning  for  Regulation  of  Timber  Cutting 

In  attempting  to  deal  with  this  problem  of  regulating  the  timber  cut, 
our  first  step  v/as  to  determine  YAother  cutting  exceeded  the  allowable  volume. 
For  study  purposes,  the  area  in  which  the  0.  and  C.  lands  are  located  has  been 
subdivided  into  cloven  relatively  large  economic  units.  The  total  volume  of 
0.  and  C.  timber  in  each  unit  has  been  ascertained.   The  allowable  cut  for 
each  unit  has  boon  computed  roughly  in  proportion  to  the  merchantable  timber 
in  each  unit.  The  actual  volume  of  tij-.iber  cut  in  each  unit  last  year  having 
been  determAned,  was  then  compared  -with  the  allovrable  cut.  The  results  of 
this  study  shov;  in  general  that  cutting  last  year  exceeded  the  allovra.ble 
volume  in  the  territory  north  of  Land  County,  and  was  far  below  the  allov/ablo 
volume  in  the  territory  farther  south.   In  three  units,  the  timber  cut  was 
seriously  in  excess  of  the  allowable  volvime;  in  two  units,  the  allowable 
volume  and  actual  cut  v/ere  approximately  in  balance.   In  the  remaining  six 
units,  the  actual  volume  cut  was  only  a  fraction  of  the  allowable  volume.  The 
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total  volume  of  timber  out  last  year  was  far  below  the  sustained-yield  of 
500,000,000  board  foot,  but  for  the  present  fiscal  year,  it  promises  to  closely 
approach  that  limit.  The  preceding  statements,  however,  indicate  that  the 
distribution  of  the  cut  is  seriously  out  of  balance  in  certain  areas  and  prob- 
ably becoming  more  out  of  balance  as  time  goes  on. 

Having  established  these  facts,  the  next  questions  are  v/lmt  should  bo 
done  to  improve  the  situation  and  hov/  shall  we  proceed  to  accomplish  this 
improvement?  Obviously,  the  timber  cut  should  be  gradually  reduced  in  those 
districts  where  it  exceeds  the  allowable  sustained-yield  and  expanded  in  those 
districts  where  the  great  surplus  of  over-mature  timber  exists. 

In  accomplishing  the  necessary  reductions  in  cutting,  every  effort 
will  be  made  to  give  duo  consideration  to  already  established  industries  and 
their  dependent  communities.  In  doing  this  it  ivill  be  necessary  to  classify 
the  existing  lumbering  operations  and  to  assign  priority  ratings  to  them  which 
will  result  in  allocating  the  available  timber  in  the  most  equitable  manner 
and  according  to  a  plan  which  will  be  consistent  with  proper  conservation  of 
the  resources  involved.  In  general,  in  making  these  priority  ratings,  it  is 
believed  that  the  following  factors  should  be  carefully  considered  and  weighed: 

!•   Refinements  in  manufacture  which  result  in  a  high  ratio;-  of 
employment  to  ray/  material. 

2«   The  degree  of  dependence  of  each  operation  upon  0#  and  C* 
timber  for  permanency  of  operation, 

5,   The  degree  of  efficiency  in  practicing  close  utilization  of 
timber  both  in  the  woods  and  in  the  manufacturing  plant, 

U,   The  degree  of  compliance  with  the  approved  forestry  practices 
of  the  region, 

5,  The  ability  and  willingness  of  the  operator  to  develop  and  apply 
on  both  the  public  and  private  lands  forest  practices  which  will 
be  in  harmony  with  the  requirements  for  local  application  of  sus- 
tained yield  nuxnagement, 

6,  The  distance  of  the  manufacturing  plant  from  the  timber  supply, 
(This  point  is  important  as  a  factor  in  conservation  because 
mills  located  close  to  the  timber  in  general  can  make  profitable 
use  of  lower  grades  of  logs  than  can  more  distant  mills,  conse- 
quently, mills  located  near  the  timber  are  in  position  to  practice 
closer  utilization  of  trees  as  they  cut  them.) 

7    The  ability  and  skill  in  practicing  selective  or  partial  cutting, 

80  Demonstrated  ability  to  apply  those  slash  disposal  practices  which 
result  in  saving  a  substantial  proportion  of  the  seed  trees,  young 
timber,  and  reproduction  found  on  logging  areas. 

The  problem  of  devising  a  suitable  procedure  to  use  in  regulating 
timber  cutting  and  in  bringing  it  vdthin  the  proper  limitations  of  sustained- 
yield,  has  received  sufficient  preliminary  study  t o  permit  the  formulation  of 
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definite  proposals  for  consideration  by  the  0.  and  C.  Advisory  Coinmittee, 
In  the  near  future  these  proposals  will  be  placed  before  representatives 
of  the  principal  local  and  state  interests,  both  public  and  private,  whose 
welfare  is  most  intimately  related  to  forest  conservation.   They  vdll  be 
afforded  an  opportunity  to  study  the  proposed  plan  and  to  contribute  sug- 
gestions for  its  improvoment.   The  complotion  of  this  plan  or  code  for  the 
regulation  of  timber  cutting  and  the  initial  stages  of  trying  it  out  and 
adjusting  it  in  practical  application  cnbraces  what  is  probably  the  most 
important  new  work  ahead  of  the  0.  and  C«  Administration  during  the  ensuing 
year. 
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Two  years  ago  a  group  of  covetous 
livestock  operators  launched  a  drive 
to  secure  millions  of  acres  of  our 
public  estate  in  the  West  for  a  se- 
lected few  stockmen.  Nothing  in  re- 
cent history  has  so  unified  conserva- 
tionists as  did  this  "Great  Land 
Grab"  proposal.  Rallying  quickly  and 
acting  in  concert,  they  killed  the 
scheme.  It  was  a  victory  outstanding 
in  conservation  annals. 

Abandoning  the  land  grab,  the 
small  livestock  group  referred  to  is 
now  attacking  the  U.  S.  Forest  Serv- 
ice with  vitriolic  vigor.  One  public 
lands  battle  was  won,  and  won  de- 
cisively. But  the  war,  conservation 
pitted  against  exploitation,  goes  on — 
not  only  in  this  sector  but  in  many, 
many  others. 

During  the  time  we  were  all  joined 
to  block  the  "Land  Grab,"  several 
truths  emerged  sharply  etched.  One 
was  the  demonstration  of  the  power 
for  good  that  rests  in  the  hands  of 
the  conservation  forces  when  those 
forces  are  adequately  armed  with 
fact  and  kept  alerted  through  timely 
[  intelligence. 

Another  demonstrated  truth  be- 
came evident  at  the  same  time.  It 
was  that,  while  most  national  and 
large  regional  organizations  per- 
formed outstandingly  in  keeping 
themselves  and  their  memberships 
informed,  many  willing  and  earnest 
local  groups  and  individuals  did  not 
have,  and  found  it  difficult  to  get, 
information  they  wanted  and  needed. 
Beyond  that,  while  the  current  status 
of  many  critical  situations  might  be 
reported  swiftly  to  large  numbers  of 
interested  individuals  and  organiza- 
tions, many  of  those  receiving  warn- 
ings did  not  have  at  hand  the  back- 
groimd  story,  the  history  of  the  prob- 
lems, the  essence  of  the  overhanging 
threats,  on  the  basis  of  which  they 
could  move  constructively.  Lengthy 
correspondence,  and  concurrent  de- 
lays, often  hindered  those  who  had 
a  genuine  wish  to  assist  in  assuring 
preservation  and  improvement  of  re- 
sources for  the  benefit  of  all  the  pub- 
lic. 

Thus,  when  Bernard  DeVoto  said 
last  spring  that  one  great  need  of 
today  was  a  "guidebook"  to  the  cri- 
sis areas  in  the  field  of  conservation 
of  resources,  we  determined  to  try 
to  supply  the  need.  This  booklet  is 
the  result. 

The  booklet  is  in  no  wise  intended 
as  a  duplication  of  any  of  the  excel- 
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lent  reporting  services  of  a  number 
of  national  organizations  that  keep 
so  many  people  informed  of  current 
developments  and  changes.  Instead, 
it  is  hoped  it  will  serve  as  a  refer- 
ence, within  arm's  reach  at  any  time, 
to  give  FOUNDATION  FACTS  as 
to  what  is  involved  in  any  given  cri- 
sis area.  For  example,  should  the  re- 
porting service  of  any  organization 
to  which  you  belong  or  to  which  you 
have  access,  warn  of  impending  ac- 
tion, or  policy  changes,  giving  neces- 
sarily brief  facts  about  current 
developments,  reference  to  this  hand- 
book will,  it  is  hoped  and  believed, 
often  supply  immediately  the  back- 
ground necessary  to  make  your  re- 
action swift  and  effective. 

Much  of  the  contents  of  this  book- 
let has  been  gathered  through  what 
we  may  call  the  enthusiastic  and  cer- 
tainly the  generous  cooperation  of 
those  upon  whom  we  called  for  in- 
formation. In  responding,  most  of 
them  repeatedly  accented  the  need 
for  a  "hot  spot"  handbook.  In  put- 
ting the  information  together  we 
have  necessarily  had  to  condense  it 
sharply.  And,  we  are  sure  that  we 
have  not  been  able  at  this  time  to 
include  information  on  ALL  the 
areas  that  deserve  mention.  After  all, 
we  had  to  consider  limitations  of 
time  and  of  money  available  for  this 
purpose,  as  well  as  limitations  of  our 
own  admitted  deficiencies  in  compre- 
hension of  all  conservation  problems. 
No  one  person  can  have  complete 
grasp  of  every  such  existing  problem. 

Limitations  cited  have  forced  us  to 
brief  voluminous  material  received; 
much  of  it  of  high  worth.  Even 
though  condensation  has  squeezed 
out  valuable  explanatory  texts,  such 
information  has  helped  us  to  extract 
the  essence  of  situations.  When, 
therefore,  terse,  blunt  statements  are 
made,  they  are  backed  by  this  able, 
detailed,  explanatory  reporting  by 
cooperators. 

We  have  had  to  select  what  ap- 
peared to  be  the  "hottest"  spots. 
Where  there  are  general,  basic  prob- 


lems, we  have  tried  to  state  the  gov- 
erning factors,  supplemented  by 
"case  histories."  Problems  that  are 
of  state-wide  or  regional  importance, 
vital  ones,  in  many  instances,  can  be 
met  only  by  action  of  conservation- 
ists in  the  area.  Where  problems  of 
regional  rather  than  national  mag- 
nitude are  mentioned,  we  urge  con- 
tact with  leaders  in  the  area. 

In  briefing,  in  general,  we  have 
followed  this  pattern: 

1.  Hislorical  background. 

2.  The  nature  and  style  of  threat. 

3.  Present    status    of    project    or 
problem. 

4.  The  constructive  approach. 

We  hope  that  in  time,  as  further 
information  is  made  available  to  us, 
and  as  conditions  in  this  dynamic 
field  change,  we  will  be  able  to  add 
to  or  modify  the  booklet  sheets,  as 
circumstances  dictate.  It  also  may  be 
possible  for  us  to  supplement  this 
information  with  occasional  bulletins 
to  further  fortify  reports  that  may 
be  received  from  other  sources,  or  to 
point  up  changes  in  status  of  matters 
found  herein. 

Fundamentally,  we  have  hoped,  in 
preparing  and  supplying  this  hand- 
book, to  provide  you  with  source 
material,  foundation  facts  on  critical 
areas  of  conservation  activity,  all  in 
one  packet.  It  is  a  booklet  you  will 
want  within  reach  at  all  tirnes.  It 
may  be  taken  apart  for  filing  if  you 
wish,  or  may  be  placed  in  a  ring 
binder  in  which  additional  or  sub- 
stitute sheets  may  be  put. 

In  providing  this,  our  goal  is  the 
filling  of  a  demonstrated  need,  of 
placing  in  the  hands  of  conservation- 
ists essential  facts  on  as  many  crisis 
spots  as  we  could  assemble  in  the 
limited  time  we  felt  we  had  in  which 
to  get  the  job  done.  It  is  our  earnest 
hope  that  the  booklet  will  prove  to 
be  a  real  aid,  to  assist  you  in  de- 
termining your  appropriate  course 
with  speed  and  accuracy  when  emer- 
gency comes. 

ARTHUR  H.  CARHART. 


"CRISIS  SPOTS  IN  CONSERVA- 
TION" has  been  reviewed  by  the 
undersigned,  and  is  being  published 
and  distributed  by  the  Izaak  Walton 
League  of  America,  Inc.,  as  one  more 
facility  for  the  information  of  all 
groups  and  individuals  interested  in 
the  appropriate  utilization  and  con- 
servation, in  the  public  interest,  of 
our  country's  renewable  natural  re- 


sources. We  will  welcome  construc- 
tive criticism,  as  well  as  authenti- 
cated information  on  crisis  spots  not 
now  covered. 

WILLIAM  VOIGT,  JR. 

Executive  Director. 

Western  Office  General  Offices 
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THE  GREAT  LAND  GRAB 
Our  Public  Estate  in  the  West 


raSTORY  — On  Aug.  16-17,  1946, 
officials  and  certain  individuals  of 
the  National  Wool  Growers  and  Am- 
erican National  Livestock  associa- 
tions, meeting  in  Salt  Lake  City, 
Utah,  formed  the  "Joint  Livestock 
Committee  on  Public  Lands,"  con- 
sisting of  ten  men.  Four  were  cattle- 
men, four  sheepmen,  and  two  were 
growers  of  both. 

The  avowed  purpose  of  the  com- 
mittee was  preparing,  securing  in- 
troduction in  Congress,  and  pressing 
for  enactment  of  legislation  to  allow 
purchase  of  public  lands  in  the  West 
by  those  now  privileged  to  run  live- 
stock on  those  lands.  The  price  they 
were  willing  to  pay  was  low;  the  in- 
terest on  unpaid  balances  was  low; 
the  time  allowed  them  to  make  up 
Iheir  minds  to  buy  was  long;  the 
time  thereafter  for  paying  out  was 
twice  as  long. 

Some  146,000,000  acres  of  public 
domain  administered  under  the  Tay- 
lor Grazing  Act  of  1934  were  directly 
involved  in  the  initial  objectives.  In 
succeeding  months  various  members 
and  close  associates  of  the  Commit- 
tee made  it  known  in  published 
statements  and  other  actions  that  the 
ultimate  goal  was  to  include  millions 
of  choice  acres  in  the  National  For- 
ests, and  even  parts  of  National 
Parks  and  Monuments. 

Under  the  initial  plan  important 
portions  of  middle  elevation  water- 
shed lands  would  have  been  trans- 
ferred to  ownership  and  management 
of  individuals.  The  way  would  have 
been  open  to  a  progressive  padlock- 
ing of  now  public  lands  against  the 
public.  These  lands  also  have  wild- 
life, fishery  and  recreational  values. 
Under  the  elaborated  plan  the  pad- 
locking possibilities  would  have  been 
still  greater,  the  public  values  im- 
periled vastly  larger.  The  meadow 
and  valley  lands  near  or  along  water- 
courses —  natural  gateways  to  the 
high  back  country  —  undoubtedly 
would  have  been  the  first  taken  from 
public  ownership.  Thus  free  ingress 
and  egress  to  what  public  properties 
remained  beyond  the  valleys  would 
have  been  controlled  by  private 
ownership. 

Public  reaction  against  the  pro- 
posals was  so  explosive  that  bills 
which  had  been  prepared  were  not 
introduced  in  Congress.  The  so-called 
Barrett  Subcommittee  of  the  80th 
Congress  held  packed  and  rigged 
hearings  in  the  West  in  the  fall  of 
1947,  relative  to  grazing  of  our  public 
properties.  The  style  and  conduct  of 


those  hearings  were  so  lacking  in 
fairness  and  dignity  that  they  served 
mostly  to  arouse  still  further  the  op- 
position to  the  land  grab  plan. 

About  that  time  a  shift  in  the  stra- 
tegy of  the  grasping  few  among  the 
western  stockmen  became  apparent. 
They  scuttled  away  from  the  transfer 
scheme,  at  least  for  the  time  being. 
They  began  a  concentrated  attempt 
to  undermine  the  U.  S.  Forest  Serv- 
ice, which  is  charged  with  adminis- 
tering the  National  Forests  segment 
of  our  national  estate.  This  has  been 
the  "new"  strategy  ever  since.  It  ob- 
viously was  being  used  as  recently 
as  the  1949  convention  of  the  Amer- 
ican National  Livestock  association 
at  North  Platte,  Neb.,  Jan.  11-13. 

THE  THREAT— Until  recently  we 
had  been  unable  to  get  a  straight- 
forward statement  from  leaders  of 
the  stockmen  as  to  the  present  status 
and  future  intentions  of  the  Joint 
Committee  and  its  sponsoring  asso- 
ciations. Direct  questions  were 
evaded  or  ignored  until  Jan.  14,  1949. 
Then  a  letter  from  the  executive  sec- 
retary of  the  National  Wool  Grow- 
ers said  the  Committe  "as  originally 
set  up,  can  be  considered  disbanded." 
The  letter  said  that  a  separate  pub- 
lic lands  committee  was  authorized 
by  his  organization.  From  this,  and 
from  what  has  been  learned  from 
other  sources  from  time  to  time,  it 
appears  that  for  the  time  being,  at 
least,  the  joint  committee  idea  is  out 
the  window.  BUT,  so  far  as  we  have 
been  able  to  learn,  the  livestock  or- 
ganizations have  NOT  repudiated 
either  the  Committee's  recommenda- 
tions or  the  widespread  statements 
of  other  goals  and  objectives  made 
by  committee  members  and  their 
friends,  which  included  the  broad- 
gauge,  long-range  acquisition  of 
"Taylor,"  forest,  park  and  monument 
lands.  Therefore,  we  cannot  conclude 
other  than  that  this  threat  against 
our  national  heritage  in  the  West  still 
exists,  and  can  be  taken  off  the  sheH 
any  time  the  leaders  believe  they 
have  a  chance  to  jam  it  through 
Congress. 

STATUS— While  the  land  grab,  as 
such,  is  dormant  right  now,  contro- 
versy still  goes  on.  The  battle  has 
merely  been  shifted  from  one  place 
to  another.  Nowadays  the  stockmen 
leaders  are  pouring  a  constant  and 
violent  attack  upon  the  Forest  Serv- 
ice. There  are  several  probable 
reasons  for  this  maneuvering.  One  is 
that  the  Forest  Service  opposed  the 
land   grab    deal.     As   conscientious 


guardians  of  our  property  it  is  hard 
to  see  how  they  could  do  otherwise. 
Thus,  the  present  attack  on  the  For- 
est Service  seems  to  be  a  means  of 
"punishing"  those  public  servants 
who  had  the  fortitude  to  stand  up 
and  say,  "No!" 

Another  reason  appears  to  be  to 
discredit  and  weaken  the  Service 
to  such  a  point  that  it  cannot  stand 
up  against  stockmen's  demands  for 
special  privilege  and  immediate  per- 
sonal benefits.  That  sort  of  strategy 
worked  with  the  old  Grazing  Service 
administering  the  millions  of  acres  of 
Taylor  lands;  maybe  it  will  work 
again. 

Again,  by  raising  such  a  stormy 
outcry  against  the  Forest  Service, 
maybe  the  public  can  be  slickered 
into  thinking  that  the  question  of 
how  many  head  of  stock  may  be 
grazed  on  the  forests  was  and  is  the 
paramount  issue;  by  kicking  up  a 
fuss  in  that  quarter,  public  attention 
could  be  turned  away  from  the  facts 
as  to  the  original  land  grab  scheme 
which  might  then  be  advanced 
quietly. 

The  public  lands  issue  isn't  dead, 
even  though  the  forces  of  conserva- 
tion have  been  significantly  victor- 
ious up  to  now.  The  pattern  of  action 
has  merely  changed  from  an  immedi- 
ate "grab"  to  a  more  devious  for- 
mula or  strategy. 

WHAT  NOW?— The  "grab"  as 
such  has  been  beaten  into  temporary 
impotency.  But  until  the  two  live- 
stock associations  involved  disown 
the  idea  entirely  and  wash  their 
hands  of  it,  constant  alertness  must 
be  maintained  against  it. 

The  immediate  area  of  action  is 
the  attack  on  the  Forest  Service.  We 
can  well  go  along  with  the  stockmen 
in  saying  the  Forest  Service  is  not  a 
perfect  agency.  Name  one  that  is!  It 
has  weaknesses  that  should  and  must 
be  corrected,  so  far  as  humanly  pos- 
sible. But  the  weaknesses  are  weak- 
nesses of  detail,  and  do  not  alter  our 
contention  that  the  general  pattern 
of  administration  by  the  Forest 
Service  is  good. 

We  must  be  on  guard  against  ef- 
forts of  the  stockmen  to  "nibble"  at 
Forest  Service  control,  and  efforts 
to  have  "legal  status"  given  to  the 
grazing  of  domestic  stock  on  the 
National  Forests.  The  objective  is  to 
try  to  make  grazing  a  dominant  use 
of  the  forests,  and  so  designated  by 
an  act  of  Congress.  Actually,  imder 
law,  it  is  a  secondary  use,  a  privilege 
— just  as  is  outdoor  recreation  on  the 
Forests.  Watershed  protection  and 
the  orderly  production  and  harvest 
of  timber  are  the  only  uses  actually 
named  in  the  basic  law. 


HISTORY  — The  Act  of  March  3, 
1891,  provided  for  the  establishment 
of  National  Forests;  specified  their 
purpose  as  perpetuation  of  timber 
supply  and  protection  of  watersheds. 
No  other  use  was  defined.  The  Forest 
Service,  under  this  law,  has  a  man- 
datory obligation  to  manage  Nation- 
al Forests  with  the  conservation  of 
these  resources  paramount. 

The  Act  of  June  4,  1897,  provides 
that  other  uses  may  be  permilled 
when  not  incompatible  with  primary 
forest  purposes  of  timber  and  water- 
shed. Uses  to  be  permitted  not  speci- 
fied. Regulations  issued  June  30, 
1897,  permitted  grazing  of  domestic 
livestock  compatible  with  basic  for- 
est objectives.  The  legal  status  of 
grazing  is  thus  fixed  by  the  1897  Act. 
Its  position  is  that  of  a  coincident 
use  allowable  if  not  damaging  to  le- 
gally-designated watershed  and  tim- 
ber values. 

In  1910,  7,648,950  sheep  were  per- 
mitted on  the  National  Forests; 
1,497,570  cattle.  In  1917  the  "bars 
were  dropped"  to  allow  a  maximum 
of  livestock  on  the  forests  as  a  war 
emergency  action.  In  1918,  therefore, 
8,572,208  sheep  and  2,243,381  cattle 
were  permitted  on  the  forests.  The 
ranges  were  grossly  overloaded. 
Damage  to  watersheds  and  range  re- 
sulted. Since  that  time,  stockmen 
have  opposed  reductions  in  permit- 
ted livestock.  Major  reductions  did 
occur  during  the  depression.  The  1947 
figures  show  permits  for  3,409,950 
sheep,  1,246,626  cattle.  Further  re- 
ductions are  needed  in  some  areas  to 
insure  protection  of  watersheds  and 
forage  resources. 

The  Public  Lands  (Barrett)  sub- 
committee demanded  of  the  Secre- 
tary of  Agriculture  that  no  further 
reductions  be  made  for  three  years. 
This  was  rejected.  The  then  Secre- 
tary, Clinton  Anderson,  held  "that 
some  reductions  are  badly  needed 
now  to  stop  serious  detrioriation  on 
range  land  vital  to  local  water  sup- 
plies as  well  as  to  a  stable  livestock 
industry." 

Thwarted  in  the  "land  grab" 
scheme,  and  rebuffed  by  the  Depart- 
ment of  Agriculture,  parent  of  the 
Forest  Service,  a  certain  extreme 
group  of  livestock  growers  then 
turned  on  the  Forest  Service,  its  per- 
sonnel and  policies,  as  described 
earlier.  They  attacked  the  ability  of 
our  public  servants  to  manage  the 
forest  properties,  even  attacked  their 
personal  integrity. 


ASSAULT  ON  THE  FOREST  SERVICE 


ft- 


NATURE  AND  STYLE  OF 
THREAT— The  U.S.F.S.  is  accused  of 
being  arbitrary,  incompetent,  biased. 
Trained,  able,  experienced  and 
trustworthy  members  of  the  Service 
have  been  copiously  smeared.  The 
parrot-like  accusations  in  the  "Bar- 
rett" hearings  indicated  the  shift  of 
the  stockman  clique  from  the  "land 
grab"  to  this  attempt  so  to  under- 
mine confidence  in  the  Forest  Serv- 
ice that  its  officials  could  be  beaten 
into  submission. 

A  flood  of  twisted  and  partial-fact 
propaganda  is  now  appearing,  even 
in  supposedly  reputable  national 
publications,  which  emphasizes  the 
"propaganda  line"  that  by  reducing 
livestock  in  the  forests,  the  U.S.F.S, 
is  a  basic  and  major  cause  for  the 
high  cost  of  meat. 

The  facts  are,  that  when  the  seg- 
ment of  livestock  production  rest- 
ing on  the  National  Forests  is  re- 
duced to  cold  statistics,  such  absurd 
misrepresentations  merely  reveal 
the  lengths  to  which  these  few  en- 
emies of  conservation  among  the 
stockmen  will  go  to  discredit  our 
public  servants.  Statistically,  only 
2/3  of  1%  of  total  national  beef 
cattle  feeding  days  are  secured  from 
National  Forest  areas. 

The  leadership  making  this  effort 
to  smash  down  the  U.S.F.S.  is  prac- 
tically identical  with  that  which  was 
behind  the  "Great  Land. Grab."  It  is 
part  of  the  same  major  battle  of  whe- 
ther there  shall  be  management  of 
our  western  public  estate  to  produce 
the  highest  combined  values  there, 
or  whether  a  small  group  of  livestock 
operators  will  impose  their  demands 
and  establish  a  priority  in  their  use. 

The  attack  already  has  taken  a 
number  of  forms,  a  few  case  histories 
of  which  will  be  given.  The  fu-st  and 
current  phase  is  wide-spread  misrep- 
resentation to  tear  down  confidence 
in  the  Forest  Service.  Unquestion- 
ably, if  it  appears  that  this  has  suf- 
ficiently succeeded,  legislation  then 
will  be  introduced  to  put  stockmen 
in  a  position  to  define  and  direct 
management  of  our  forests. 

An  expectable  move  would  be 
a  demand  that  Forest  Service  ap- 
propriations be  cut  in  the  name  of 
"economy."  At  the  same  time  the 
stockmen  will  scream  that  the  U.S. 
F.S.  hasn't  reseeded  any  of  the 
range.  (Why  should  it  have  to  be 
reseeded  unless  it  has  been  over- 
grazed and,  more  than  anything  else, 
needs  rest  to  recuperate?) 

Another  likely  move  will  be  to 


'legalize'  grazing.  It  has  been  pointed 
out  that  grazing  already  is  "legal" 
under  existing  laws.  It  holds  the 
same  position  as  all  forest  uses  other 
than  watershed  protection  and  tim- 
ber production. 

What  the  stockmen  mean  by  "le- 
galizing" grazing,  is  that  by  Congres- 
sional enactment  it  shall  be  given  the 
position  of  a  primary  and  dominant 
use.  They  want  Congress  to  declare, 
now,  that  the  forests  established  fifty 
years  ago  actually  were  created  to 
serve  grazing  as  a  chief  function. 
With  the  tiny  segment  of  national 
livestock  production  actually  resting 
on  forest  forage,  they  would  place 
this  above  the  natural  resource  val- 
ues of  other  types  in  our  forests — 
above  timber,  watershed,  wildlife, 
recreation,  all  others.  The  basic 
threat  is  that  a  minor  use,  potentially 
damaging  to  other  uses,  a  secondary 
use  in  fact,  could  be  established  by 
legislation  as  a  dominant  use  to  sat- 
isfy a  few  individuals. 

THE  CONSTRUCTIVE  VIEW- 
POINT— Grazing  is  a  legitimate  use 
of  the  National  Forests,  but  it  can 
be  allowed  only  to  the  extent  that  it 
will  not  injure  primary  forest  pur- 
poses. The  interests  of  many  people 
and  industries  dependent  on  the  tim- 
ber, water,  wildlife  and  recreation 
values  we  possess  in  these  public 
properties  must  be  considered,  pro- 
tected and  well  managed,  and  graz- 
ing must  take  its  reasonable  place  in 
relation  to  other  values  and  uses. 

To  countenance  any  attempt  of  a 
small  group  to  secure  for  themselves 
a  position  of  dictating  management 
of  the  National  Forests  would  be 
monstrous  blows  to  sound  conserva- 
tion of  natural  resources.  To  permit 
this  group  to  achieve  that  purpose 
through  villifying,  misrepresenting 
and  emasculating  the  U.  S.  Forest 
Service  is  unthinkable. 

This  demanding  group,  only  a 
small  fraction  of  western  stockmen, 
apparently  infiuential  beyond  its  ac- 
tual numbers,  can  be  thwarted  only 
by  everlasting  national  recognition  of 
their  intent,  purposes,  methods  and 
nature.  Meet  their  propaganda  with 
truth.  Watch  any  moves  that  may 
come  when  they  consider  the  time 
opportune.  The  attack  on  the  Forest 
Service  is  not  an  attack  on  a  federal 
bureau  as  such.  It  is  an  attempt  to 
smash  a  main  defense  of  the  concept 
of  conservation  itself, 

THIS  IS  A  MAJOR  BATTLE 
WITH  BASIC  PRINCIPLES  OF 
CONSERVATION  AND  OF  DEM- 
OCRACY INVOLVED. 


THE  UNCOMPAHGRE  FOREST  CASE 


HISTORY  — The  National  Forest 
lands  on  the  Uncompahgre  Plateau 
and  adjacent  areas  in  Southwestern 
Colorado  have  been  one  of  the  big 
battle  grounds  between  some  stock- 
men permittees  and  conservation  (as 
represented  by  the  U.  S.  Forest  Serv- 
ice). The  area  is  in  a  belt  of  low  pre- 
cipitation; forage  is  sparse  in  large 
portions  of  the  range.  Its  history  is 
one  of  heavy,  often  excessive,  graz- 
ing by  domestic  stock. 

In  order  to  preserve  the  range 
itself  as  well  as  other  forest  values, 
the  U.  S.  Forest  Service,  about  a 
decade  since,  began  a  determined 
program  of  reducing  numbers  of  live- 
stock in  this  area.  The  immediate 
outcry  by  local  forest  grazers  was 
terrific. 

The  same  theme  song  has  per- 
sisted ever  since.  This  area's  oper- 
ators made  up  a  large  part  of  the 
audience  at  the  "Barrett"  hearing  at 
Grand  Jtmction,  Colo.,  Sept.,  1947, 
which  was  so  fiercely  censured  in 
local  newspapers,  and  by  so  many 
individuals.  Much  of  that  censure 
arose  from  yelling,  whistling  and 
other  demonstrations  whenever  wit- 
nesses lashed  at  the  Forest  Service. 
Regardless  of  the  facts,  this  group 
continues  to  scream  about  being  put 
out  of  business,  about  arbitrary  ac- 
tion of  the  Forest  Service,  about 
wildlife  ruining  "'the  stockmen's 
range,"  about  anything  which  they 
can  utilize  in  protesting  their  "suf- 
fering" under  the  hands  of  the  "dic- 
tatorial" Forest  Service. 

As  an  illustration,  a  resolution  was 
reported  adopted  by  the  Montrose 
County  Board  of  Commissioners,  and 
was  printed  in  "The  Delta  County 
Independent,"  a  newspaper  of  the 
Uncompahgre  area,  on  Dec.  12,  1948. 
The  resolution,  a  long  one,  "where- 
ased"  that  "in  the  years  from  1942 
to  1948  inclusive  the  Forest  Service 
and  the  Bureau  of  Land  Manage- 
ment have  annually  diminished  the 
use  of  these  public  lands  by  decreas- 
ing both  the  number  of  head  of  stock 
allowed  to  graze  thereon,  and  by  de- 
creasing the  seasonal  period  during 
which  stock  is  allowed  to  graze,"  that 
"as  a  result  ...  the  number  of  stock 
grazed  on  said  lands  has  .  .  .  been  re- 
duced from  approximalely  70,000  to 
approximately  55,000  as  nearly  as  we 
can  ascertain;"  that  "this  range  land 
is  in  better  condition  that  it  has  been 
for  a  number  of  years,  and  is  in  far 
better  condition  than  stated  by  the 
reports  of  the  Forest  Service  and  of 
the   Bureau  of  Land   Management, 
that  it  has  in  the  past  supported. 


and  is  now  capable  of  supporting,  a 
far  larger  number  of  animals  than 
presently  is  allowed  to  be  grazed 
thereon  by  said  agencies;"  and  that 
"this  effect  is  the  present  most  seri- 
ous threat  to  the  prosperity  and 
well  being  not  only  of  Montrose 
county  but  of  the  entire  Western 
Slope  of  the  State  of  Colorado." 

Then  it  went  on  to  resolve  "That 
this  board,  in  behalf  of  the  residents 
and  citizens  of  Montrose  county, 
strongly  condemns  the  policy  of  the 
Forest  Service  and  the  Bureau  of 
Land  Management  as  shown  by  its 
actions  in  reducing  the  grazing  use 
of  public  lands  in  Montrose  county; 
"That  this  board  recommends  and 
most  strongly  urges  restoration  of 
all  reductions  in  grazing  use  of  pub- 
lic lands  in  Montrose  county  since 
the  year  1942; 

"That  this  board  opposes  and  will 
continue  to  oppose,  by  all  means 
within  its  power  and  authority,  pro- 
posed future  reductions  in  the  graz- 
ing use  of  said  public  land; 

"That  this  board  believes  that  the 
conservation  of  land,  including  pub- 
lic land,  is  a  means  to  an  end  and  not 
an  end  in  itself,  and  that  unbridled 
restriction  of  the  use  of  public  land 
in  the  name  of  conservation  is  not 
only  useless  but  a  harmful,  improper 
and  fascistic  invasion  of  the  rights 
and  of  the  economic  security  of  the 
residents  and  citizens  of  Montrose 
county. 
Signed: 

NELS  JACOBSEN, 
CLYDE  PORTER, 
FRED  SULLIVAN." 

We  hope  that  you  have  noticed  the 
parts  emphasized  by  us  and  will  keep 
them  in  mind.  Now  let's  look  at  the 
record! 

Uncompahgre  National  Forest  Graz- 
ing Permits  in  Hinsdale,  Gunnison, 
Mesa  and  Montrose  Counties 
CATTLE 
Year     No.  Permitted     Animal  Mos 
1942  18,898  106,083 

1948  20,108  113,345 


Year 

1942 

1948 


SHEEP 
No.  Permitted 
37,177 
34,533 


Animal  Mos. 

108,399 

97,107 


From  1942  to  1948,  cattle  actually 
mcreased  about  10%  in  numbers  and 
animal  months  on  National  Forest 
land.  Sheep  were  reduced  about  10% 
in  actual  animal  months  use.  In  both 
instances  the  change  was  progressive, 
moderate,  in  the  direction  indicated' 
year  by  year.  This  is  not  an  "un- 


bridled" or  "fascistic  invasion"  of 
any  "rights." 

Turning  to  the  record  on  the  "Tay- 
lor" grazing  lands,  administered  by 
the  Bureau  of  Land  Management, 
we  encounter  these  data: 

(There  are  two  "grazing  districts" 
in  this  area:  Nos.  3  and  4). 

On  District  3  there  were  171,654 
sheep  permitted  in  1942;  119,490  in 
1948.  But  with  that  numerical  reduc- 
tion longer  seasons  were  allowed,  and 
the  "animal  unit  months,"  the  true 
gauge  of  reduction,  showed  a  re- 
duction for  sheep  only  from  68,988 
to  65,840.  Cattle  grazed  in  this  dist- 
rict in  1942  numbered  38,737;  in  1948 
they  numbered  34,420.  Animal  unit 
months  for  cattle  were  reduced  ap- 
proximately 25%. 

On  District  4,  100,775  sheep  were 
permitted  in  1942;  in  1948  there  were 
91,670.  Cattle  grazed  in  1942  num- 
bered 16,474,  and  in  1948  they  num- 
bered 17,691.  There  was  a  slight  re- 
duction in  animal  unit  months,  but 
the  number,  which  was  so  empha- 
sized in  the  resolution,  was  not  re- 
duced anywhere  near  the  figm-es 
cited. 

The  inaccuracies  of  the  resolution 
adopted  by  these  county  commis- 
sioners are  self-evident. 

THE  NATURE  AND  STYLE  OF 
THE  THREAT— Here  is  an  example 
of  the  type  of  mistruths,  the  enlist- 
ing of  coerced  or  misled  officials, 
voicing  inaccurate  declarations  for 
the  stockman  clique  to  build  up  their 
"propaganda  line."  The  charge  of  re- 
ductions, on  the  records,  is  unten- 
able. 

The  state  convention  of  county 
commissioners  later  adopted  a  reso- 
lution of  this  type. 

This  resolution  is  beautiful  propa- 
ganda—  for    the    stockman    clique! 

PRESENT  STATUS— The  status  is 
clear.  This  is  the  sort  of  strategy 
those  coveting  our  public  estate  in 
the  West  are  following. 

THE  CONSTRUCTIVE  AP- 
PROACH—Accept  no  such  diatribe 
and  blasting  thing  as  this  resolution 
at  face  value.  Insist  on  proof.  Then 
proclaim  the  truth. 

The  grazing  situation  in  Montrose 
County  is  not  a  national  conservation 
"hot  spot"  except  as  it  illustrates 
moves  to  discredit  sound  management 
by  federal  administrators  of  public 
lands.  It  IS  national  in  scope  as  it 
reveals  the  methods  of  those  now  at- 
tacking the  Forest  Service.  It  is 
clear  warning  as  to  what  is  building 
up  by  propaganda  to  emasculate  the 
guardians  of  the  western  public 
lands.  As  a  case  history  it  is  included 
so  you  may  "see  the  wheels  go 
'rouxid." 


GENERAL  —  The  second  primary 
natural  resource,  co-equal  with  land 
in  conservation  plans  and  policies,  is 
water.  In  the  past,  projects  that  have 
modified  or  changed  almost  com- 
pletely, many  natural  water  flows 
across  the  nation,  have  upset  many 
existing  values,  created  some  new 
ones,  have  been  successful,  or  have 
been  failures  or  partially  so,  and 
have  materially  affected  production 
of  living  things,  one  way  or  another. 

But  if  conservationists  have  been 
disturbed  in  the  past  by  plans  of  the 
engineering  fraternity,  they  have 
reason  to  be  somewhat  panicky  over 
what  is  now  in  prospect. 

Examination  of  the  records  shows 
that  to  the  date  of  Jime  30,  1947, 
$4,644,280,727  had  been  expended 
from  federal  funds  in  damming, 
draining,  diking,  dredging  and  di- 
verting. At  that  time,  a  total  cost  of 
$5,337,392,580  was  estimated  for 
projects  then  under  construction.  As 
much  was  being  poured  into  the  ac- 
celerated water  programs  on  that 
date  as  had  been  set  up  by  the  U.  S. 
Congress  and  paid  out  for  ALL  pro- 
jects then  completed. 

That  is  not  all.  Plans  already 
made  and  awaiting  presentation  for 
approval  by  Congress,  totaled 
$19,808,313,814.  That  means  an  anti- 
cipated, planned  expenditure  on 
projects  under  way  and  in  the  mak- 
ing to  cost  FIVE  TIMES  ALL  PRO- 
JECTS PRIOR  TO  THAT  DATE! 

Nor  is  that  all! 

In  the  Aug.  6,  1948,  Congressional 
Record,  a  report  from  the  Chief  of 
the  Army  Corps  of  Engineers  dis- 
closed that  beyond  the  projects  actu- 
ally planned  there  is  a  tremendous 
block  of  projects  which  have  been 
preliminarily  investigated  and  are  on 
their  way  toward  the  planning-and- 
approval  stage. 

Adding  all  project  costs  for  opera- 
tions under  way,  all  planned,  all 
contemplated  projects  in  preliminary 
stages,  the  estimated  cost  totals 
FIFTY-TWO  BILLIONSEVEN 
HUNDRED  TWENTY -TWO  MIL- 
LION FIVE  HUNDRED  THOUSAND 
DOLLARS! 

In  terms  of  dollars,  THERE  IS 
OVER  TEN  TIMES  AS  GREAT  A 
PROGRAM  OF  WATER  "DEVEL- 
OPMENT" PROJECTED  BY  THE 
FEDERAL  GOVERNMENT  AS  HAD 
BEEN  COMPLETED  BEFORE  JUNE 
30,  1947. 

The  two  principal  agencies  con- 
cerned in  these  projects  are  the  Ar- 
my Corps  of  Engineers  and  the  Bu- 
reau of  Reclamation. 

Growth  in  both  agencies  has  been 
explosive  in  the  last  decade,  in  pro- 
ject plans,  appropriations  and  in  per- 
sonnel. The  Corps  has  215  Army  of- 


DAMMING,  DRAINING,  DIKING, 
DREDGING  AND  DIVERTING  ■ 


ficers  assigned  to  it — 40,000  civilian 
employees  make  up  the  bulk  of  the 
staff. 

The  Bureau  of  Reclamation  now 
has  some  14,000  employees. 

As  a  germain  comment,  on  June 
30,  1947,  there  were  some  21,000,000 
irrigated  acres  in  17  western  states. 
But  the  58  completed  federal  irriga- 
tion projects  served  only  5,000,000 
acres  out  of  this  total.  Reclamation 
estimates  that  there  are  potentially 
only  16,839,000  acres  of  lands  not 
irrigated  that  may  be  added,  at  a 
very  considerable  cost,  to  those  now 
under  ditch  in  17  western  states. 

The  projects  that  can  pay  out  on 
the  basis  of  tilled  acres  put  under 
ditch,  the  most  feasible  ones,  were 
largely  built  years  ago  by  private 
capital.  In  order  to  justify  contem- 
plated developments,  all  possible 
"benefits"  have  to  be  added  up;  even 
then,  some  are  "non-reimbursable" 
values,  big  ones,  which  cannot  be 
charged  back  against  project  costs — 
but  must  be  paid  for  out  of  general 
tax  funds. 

The  total  tilled  acreage  of  the  na- 
tion is  placed  at  460,000,000.  Much  of 
that  farm  land  has  been  damaged  by 
poor  land  use  practices.  There  is  a 
basic  question  of  whether  more 
funds,  as  available,  should  not  be 
applied  to  rehabilitation  and  perpet- 
uation of  fertility  and  production 
levels  in  existing  crop  areas,  in  ex- 
isting established  communities,  hav- 
ing labor  and  transportation  facili- 
ties, nearer  market  centers. 

There  is  a  question  of  how  long 
dams  built  at  great  cost  will  im- 
pound adequate  water  above  them 
to  serve  installations  of  canals  and 
power  machinery,  because  of  ex- 
cessive silting.  This  silting  resulting 
from  abused  watersheds.  Engineer- 
ing estimates  place  the  "span  of 
life"  of  Lake  Meade,  above  Hoover 
Dam,  at  from  55  to  125  years.  Some- 
where in  that  period,  if  silt  goes  into 
the  lake  at  present  rates,  it  will  be- 
come a  mud  flat.  Investment  in  the 
construction  will  be  lost;  commimi- 
ties  below  now  served  with  water 
and  power  can  become  "ghost" 
areas.  Engineers  answer  this  ques- 
tion by  saying  they  will  build  more 
dams  above  Hoover  Dam  to  catch 
the  silt — but  there  are  only  so  many 
sites  for  such  dams! 

No  little  part  of  the  disturbing  sit- 
uation we  confront,  is  the  compe- 
tition between  the  Army  Engineers 
and  Reclamation  Bureau  to  "get  in 


there  first"  and  stake  their  claims 
on  various  projects. 

The  impact  of  this  hastily-assem- 
bled program,  if  it  is  fully  carried 
out,  will  be  terrific  in  many  quarters. 
In  the  basic  phase  of  financing  alone, 
it  will  be  terrific.  That  values  will 
be  created,  there  is  no  question. 
There  is  a  question  if  we  need  them 
at  the  cost  involved.  There  is  a  very 
grave  question  as  to  whether  the  in- 
vestment will  serve  and  produce 
over  a  sufficient  length  of  time  to 
"pay  out."  There  are  grave  questions 
of  what  existing  values  will  be  de- 
stroyed. 

What  has  happened  to  existing  val- 
ues in  the  past  when  engineering 
plans  concerning  water  have  been 
carried  out  will  be  picajoine  com- 
pared to  what  is  in  prospect. 

There  is  no  inclination  whatever 
to  obstruct  or  delay  these  water 
projects  if  needed  and  if  the  applica- 
tion of  funds  on  them  will  be  of 
more  service  to  the  nation  than  if 
applied  in  some  other  direction. 

But  there  is  so  much  in  evidence, 
illustrated  by  the  extreme  and  amaz- 
ing project  proposals  of  the  en- 
gineers, when  we  examine  projects 
they  have  proposed,  that  conserva- 
tionists all  over  the  nation  will  cer- 
tainly question  the  whole  program, 
and  be  deeply  concerned. 

The  Bureau  of  Reclamation  has 
250  projects  or  units  of  projects  in 
contemplation.  Just  how  many  the 
Army  Engineers  have  lined  up  is  a 
question;  certainly  a  comparable 
number.  It  is  apparent  that  not  all 
can  be  discussed  here. 

It  is  our  purpose,  therefore,  to 
give  "case  histories"  which  are  ad- 
mittedly those  of  high  question- 
ability,  but  which  clearly  indicate 
the  extent  and  possible  absurdity  of 
the  projects  being  whipped  up  for 
presentation  to  Congress  or  which 
already  are  examples  of  questionable 
projects  that  have  been  wholly  or 
partially  constructed. 

On  the  basis  of  these  examples,  it 
can  be  seen  how  searchingly  the 
whole  program  should  be  examined 
and  weighed  before  it  goes  rushing 
toward  completion  and  to  results 
which  may  be  somewhat  imcertain. 
There  is  no  one  segment  of  critical 
situations  in  the  field  of  conservation 
more  demanding  of  ecrutiny  and  an- 
alysis than  these  mastodonic  plans 
of  our  federal  engineersi 


THE  MISSOURI  RIVER  BASIN 


HISTORY — The  area  involved  in 
this  basin-wide  adventure  includes 
parts  or  all  of  nine  states:  Missouri, 
Kaxisas,  Colorado,  Nebraska,  North 
and  South  Dakota,  Montana,  Wy- 
oming and  Iowa. 

The  Army  Engineers,  with  an  eye 
first  on  flood  control  and  navigation, 
which  are  its  civilian  responsibili- 
ties, and  Reclamation,  with  irriga- 
tion-power its  principal  concern,  both 
began  to  put  together  plans  for  this 
watershed  at  about  the  same  time. 
Each  agency  has  specified  responsi- 
bilities with  regard  to  what  shall  be 
done  by  it,  defined  by  Congress. 
Confiict  developed.  One  agency  criti- 
cized the  other.  Bitterness  ensued. 

When  the  public  began  to  have  dim 
realization  of  this  situation,  the  Corps 
and  Reclamation  got  together,  began 
opposing  a  Missouri  Valley  Author- 
ity which  would  take  over  from  wa- 
tershed divide  to  river  mouth.  They 
agreed  on  which  agency  should 
"get"  which  projects,  agreed  that  all 
projects  of  each  agency  on  the  Mis- 
souri would  be  "sacred  cows,"  no 
criticism.  The  "wedding"  gave  birth 
to  the  Pick  (Army) -Sloan  (Relama- 
tion)  plan  for  "development"  of  the 
Missouri  basin. 

The  resulting  plan,  therefore,  is  a 
goulash  of  what  the  Army  Engineers 
think  should  be  done  for  flood  con- 
trol and  navigation,  and  what  Rec- 
lamation would  like  to  do  for  irriga- 
tion. Both  fatten  on  power  produc- 
tion, and  any  other  "benefits"  that 
can  be  maneuvered  into  the  plans 
to  "justify"  them- 

Until  very  recently,  the  planning 
and  developments  under  this  hybrid 
plan  have  gone  on  without  the  most 
basic  approach — the  approach  that 
could  be  supplied  by  Soil  Conserva- 
tion Service,  Forest  Service,  and 
other  divisions  of  the  Department  of 
Agriculture,  by  the  Bureau  of  Land 
Management,  National  Park  Service, 
Fish  and  Wildlife  Service,  and  so 
on.  As  these  agencies,  which  should 
determine  what  the  needs  on  Ihe 
ground  might  be,  did  come  into  the 
picture,  they  had  to  deal  with  plans 
already  drawn,  with  the  engineering 
outlook,  without  adequate  regard  for 
basic  conservation,  and  in  some  cases 
these  agencies  finally  invited  in  to 
cooperate,  had  to  deal  with  projects 
already  under  way,  nearing  com- 
pletion. 

The  conservation  credo  is  that  all 
resources  must  be  protected  and  de- 
veloped from  the  top  of  the  mountain 
to  the  sea,  regardless  of  where  ap. 
propriate  responsibilities,  skills,  tid- 


ent  and  knowledge  may  rest  in  our 
pattern  of  government.  With  so  lit- 
tle primary  consideration  of  other 
factors,  such  as  watershed  involved, 
the  Pick-Sloan  plan  must  be  griev- 
ously deficient  in  many  respects; 
must  have  been  set  up  on  the  en- 
gineering concept  with  conservation 
of  many  resources  and  other  values, 
bud-grafted  in  as  a  later  consid- 
eration—to meet  the  threat  of  a 
"valley  authority." 

The  present  estimate  for  the  Mis- 
souri River  "Pick-Sloan  plan"  is 
somewhere  in  the  neighborhood  of 
?6,300,000,000. 

The  plan  was  approved  in  Cong- 
ress in  1944.  That  means  it  has  clear- 
ance for  the  Army  Engineers  and 
Reclamation  to  go  all  out  in  setting 
up  project  units  to  be  submitted  for 
appropriations.  The  Department  of 
Agriculture  was  not  called  in  until 
1948 — after  four  years  of  engineering 
blue  printing  already  had  established 
what  was  intended  in  the  way  of 
construction. 

THE  NATURE  AND  STYLE  OF 
THREAT — ^The  real  threat  is  that  so 
much  of  this  gigantic,  engineer- 
conceived,  plan  may  go  into  effect, 
the  money  spent,  without  essential 
and  basic  factors  involving  agricul- 
ture, forestry,  land  management  and 
wildlife  adequately  worked  out  to 
fit  into  and  substantiate  the  projects. 

From  most  reliable  sources,  we 
have  learned  that  there  is  insufficient 
hydrological  data  accumulated  to 
assure  sufficient  water  to  meet  the 
projected  demands  of  navigation,  ir- 
rigation, power,  flood  control  and  all 
ihe  other  end  results  of  the  hybrid 
project  if,  as  or  when  it  is  finished. 

That  is  an  indication  of  the  head- 
long plunging  into  actual  construc- 
tion, into  big  spending,  that  our 
coimtry  has  undertaken  without 
properly  assembled  and  appraised 
basic  factors.  We  have  let  our  ac- 
tion program  get  too  far  ahead  of  our 
fact  finding. 

This  is  the  disturbing  picture  of 
what  is  happening  in  the  Missouri 
Basin;  a  SIX-BILLION-DOLLAR 
plan  hurtling  into  actuality  and  end 
results  are  not  clearly  defined. 

BUT,  beyond  that,  there  are  OTH- 
ER basin  projects,  more  billions  in- 
volved, which  also  demand  scrutiny. 
There  are  similar  "basin"  plans  of 
these  engineers  for  the  Columbia, 
Colorado,  Sacramento-San  Jaoquin, 
Rio  Grande,  Rogue.  Eastward,  there 
are  the  majestic  plannings  for  the 
White  River  of  Arkansas  and  Mis- 
souri, the  Arkansas  basin  in  Arkan- 


sas, Oklahoma,  Kansas  and  Colorado. 
And  there  are  others — the  proposal 
for  a  dam  which  will  flood  the  Mam- 
mouth  Cave  National  Park  in  such 
a  way  as  to  ruin  much  of  its  value. 

PRESENT  STATUS— The  present 
administration  in  Washington  is  com- 
mitted to  an  even  faster  and  more 
aggressive  completion  of  the  Mis- 
souri River  basin  project.  The  whole 
works  has  already  been  authorized. 
It  now  is  largely  a  matter  of  how 
fast  the  many  millions  in  appropria- 
tions can  be  put  through  Congress  to 
shove  the  construction  along. 

There  is  a  growing  questioning 
on  the  part  of  the  public  as  to  the 
feasibility  of  the  gigantic  proposals 
on  this  and  other  "basin"  projects. 
There  is  real  concern  over  the  ex- 
penditures involved.  An  authorita- 
tive source  has  said  that  with  a  few 
exceptions,  the  governors  of  the 
states  involved  in  the  Missouri  plan 
are  upset  over  the  proposals,  would 
like  to  get  away  from  supporting 
them,  but  can't  because  there  still  is 
a  general  impression  that  the  build- 
ing of  dams,  dams,  dams,  is  "good," 
and  politically  they  cannot  "back 
out." 

THE  CONSTRUCTIVE  AP- 
PROACH —  First,  above  all  things, 
there  must  be  recognition  that  con- 
crete, power  plants  and  dredges 
should  not  be  considered  the  pri- 
mary end  of  planning  water  devel- 
opment; they  are  to  serve  the  needs 
of  soil  and  water,  the  basic  values. 

The  dogma  that  all  water  projects 
are  in  themselves  "good,"  must  be 
abandoned.  The  case  histories  which 
follow  should  shatter  that  mirage 
which  has  been  built  up  by  propa- 
ganda. 

We  do  not  necessarily  advocate  an 
"authority"  to  assure  the  inclusive 
planning  concept.  It  is  one  means  of 
doing  the  job  as  it  should  be  done — 
IF  all  factors  and  considerations  are 
included.  It  COULD  be  done  by  ex- 
isting agencies,  but  only  if  fully  co- 
ordinated, with  natural  resource 
needs  dominant  in  planning  and  de- 
velopment. 

The  fundamental  thought  is  that 
we  cannot  go  on  without  full  coord- 
ination, however  achieved;  cannot 
go  on  with  plans  that  are  dominated 
by  engineering  concepts  to  the  major 
exclusion  of  the  natural  factors 
which  are  basic  to  projects  of  this 
type. 

The  net  situation  calls  for  an  in- 
sistent, demanding  policy  of  prevent- 
ing the  nation  from  rushing  head- 
long into  the  building  of  these  pro- 
jects until  their  functional,  economic, 
social  and  all  other  considerations, 
are  searchingly  examined  by  quali- 
fied authorities  other  than  the  en- 
gineering forces. 


While  both  of  these  are  in  con- 
struction-under-way  status,  they  sub- 
stantiate in  detail  some  of  the  gen- 
eral statements  about  the  hybrid 
Pick-Sloan  plan. 

THE  COLORADO-BIG  THOMP- 
SON— Three  particular  points  should 
be  noted  in  this  project,  for  they,  or 
their  counterparts  in  some  degree, 
are  present  in  others.  These  points 
are:  l.The  "super-engineering"  ap- 
proach to  water  use  problem;  2.  The 
over-costs  and  increases;  3.  The  om- 
nipotence in  decreeing  what  happens 
to  other  natural  resources. 

Spectacular  Engineering — This  is 
one  of  the  "clever"  types  of  water 
juggling.  Reclamation  has  put  to- 
gether a  scheme  which  sucks  the  wa- 
ter out  of  the  upper  Colorado  River, 
west  of  Rocky  Moimtain  National 
Park,  puts  it  through  a  13-mile  tun- 
nel through  the  Continental  Divide, 
runs  it  through  a  series  of  power 
plants  on  the  Big  Thompson  river, 
channels  it  into  foothill  reservoirs,  to 
irrigate  an  area  near  Fort  Collins, 
Colo.— an  area  that  already  has  well- 
established  irrigation  farming,  all 
types. 

In  order  to  perform  this  "magic," 
the  water  in  the  Colorado  river  has 
to  be  trapped  by  the  "Granby  Dam," 
some  10  or  12  miles  down  stream 
from  the  west  tunnel  end,  and 
pumped  UP  into  a  canal  that  winds 
around  hillsides  BACK  TOWARD 
the  Divide.  The  power  to  do  the 
pumping  is  supplied  from  still  an- 
other dam,  at  Green  Mountain  res- 
ervoir, 50  miles  farther  west  on  the 
Blue  river. 

This  is  an  example  of  taking  wa- 
ter from  one  water-shed  to  another. 
That  it  will  do  much  good  in  devel- 
oping lands  around  Fort  Collins, 
Colo.,  is  true.  It  might  have  done  as 
much  good  if  used  within  its  natural 
watershed. 

Ballooning  Costs — This  is  a  good 
example  of  what  appears  to  be  a 
policy  of  Reclamation,  to  get  a  pro- 
ject under  way,  then  reveal  that  the 
estimated  initial  cost,  advanced  as 
the  whole  cost  in  the  first  place,  is 
inadequate. 

The  original  estimates  of  the  Col- 
orado-Big Thompson  Diversion  ran 
to  about  44  miUion  dollars.  Ciurent 
cost  estimates  exceed  140  million 
dollars.  There  has  been  recent 
squabbling  as  Reclamation  has  tried 
to  get  farmers  who  signed  up  to  re- 
pay the  original  estimate,  to  revise 
their  repayment  contracts  upward. 
A  great  rise  in  costs  is  involved. 

Wildlife — ^The  Colorado  river  below 
the  Granby  dam  from  which  water 
is  to  be  pumped  back  to  flow  through 
the  trans-Divide  timnel,  is  one  of  the 
best  20  miles  of  fishing  on  that  river. 


TWO  "CASES"  OF 
MISSOURI  BASIN  PROGRAM 


It  also  passes  several  communities. 
The  project  statement  provides  for 
a  "live  stream"  to  be  maintained  be- 
low the  impounding-pumping  point. 
But  what  is  a  live  stream?  A  trickle 
between  pools? 

A  recent  thorough  survey  sets  the 
existing  fishing  values  in  the  20- 
mile  stretch  at  a  minimum  of  $60,000 
annually;  that  much  is  paid  out  by 
fishermen.  This  resource,  the  food  in 
stream  bed  which  supports  it,  the 
aesthetic  value  of  the  mountain  river, 
all  are  in  serious  jeopardy. 

BOYSEN  RESERVOIR,  WYOMING 
— ^This  also  is  a  project  under  con- 
struction. It  is  a  most  telling  ex- 
ample of  how  the  engineering  mind 
thinks  in  terms  of  concrete  dams 
down  stream,  while  basic  conserva- 
tion needs  up  stream  are  ignored.  Al- 
so, it  is  a  sharply-delineated  illus- 
tration of  how  disregard  of  the  basic 
resources  of  water  and  soil  progres- 
sively negates  the  concrete  dam, 
causes  loss  of  investment,  ultimately 
wipes  out  one  more  dam  site,  and 
finally  brings  disaster  to  agriculture 
and  other  uses  dependent  on  water 
impounded  behind  such  a  dam. 

The  Wind  River  comes  out  of  a 
basin  east  of  the  Continental  Divide, 
southeast  of  Yellowstone  Park.  After 
it  fiows  beyond  foothills  of  the  main 
range,  it  takes  on  another  name — 
the  Big  Horn. 

Boysen  Dam  is  on  Big  Horn  river 
near  the  Montana  line.  The  Wind- 
Big  Horn  dramage  is  a  heavy  silt- 
carrier.  The  silt  derives  25%  from 
"badlands,"  25%  from  the  waste  wa- 
ter returned  to  the  stream  from  an 
established  Reclamation  irrigation 
project  at  Riverton,  Wyo.,  and  the 
rest  comes  off  the  higher  watersheds 
of  the  Wind  river. 

Because  this  dam  was  designed  to 
have  overage-capacity  to  provide  for 
a  considerable  storage  of  silt  (soil 
eroding  from  higher  slopes),  it  has 
cost  millions  more  than  it  would 
have  cost  had  the  silt  been  held  as 
productive  earth  higher  up  stream. 
That  overage  capacity  is  "penalty 
cost"  because  natural  resource  re- 
quirements of  basic  soil  and  water 
factors  were  not  taken  into  consid- 
eration. The  only  solution  the  Boy- 
sen  engineers  could  figure  out  was 
to  let  the  soil  continue  to  erode,  and 
then  catch  it  by  building  a  dam  big- 
ger than  actually  needed. 

In  February,  1948,  there  was  an 
announcement  that  state  and  federal 
land  administering  agencies,  and  pri- 
vate owners  on  the  Wind  river  wa- 


tershed, would  form  the  counterpart 
of  a  Soil  Conservation  District,  to 
institute  cooperative  measures  that 
would  reduce  soil  erosion.  The  Wind 
river  upland  program  is  just  now  be- 
ing translated  from  talk  into  ac- 
tion. Meanwhile,  construction  of  the 
oversize  dam  goes  on  rapidly. 

Two  points   to   be  made   in   this 
case  history,  are: 

2.  The  plans  developed  for  power 
plus  irrigation  plus  flood  control  by 
the  engineering  mind,  and  under 
1.  The  excess  cost  and  the  ultimate 
obsolescence  of  the  Boysen  project 
exists  because  of  the  policy  of  trying 
to  "cure"  a  basic  soil-water  resource 
malady  by  applying  a  down-stream 
concrete  "poultice,"  while  the  "sore" 
continues  to  fester  from  wounded 
earth  surfaces  upstream, 
limitations  of  authority  from  Cong- 
ress, do  not  include  the  basic,  pri- 
mary approaches.  They  are  merely 
temporary  moves  in  the  long-time 
view.  The  fundamental  point  of  at- 
tack is  conservation  practices  WHICH 
THESE  DAM  STRUCTURES  WILL 
SUPPLEMENT. 

The  most  important  illustrative 
point  in  this  Boysen  project,  with  its 
silt-catching  capacity  back  of  a 
costly  dam,  is  the  fact  that  so  many 
projects  of  the  entire  water  "devel- 
opment" program  of  the  two  federal 
agencies  are  speeding  ahead  in  the 
magnitude  already  pointed  out. 

A  national  policy  that  disregards 
the  necessity  of  keeping  soil  in  place 
on  uplands,  of  maintaining  and  de- 
veloping water  retention  values  in 
watersheds  where  floods  and  erosion 
originate,  and  then  tries  to  meet  the 
condition  of  displaced  soil  and  com- 
pounded water  runoff  by  building 
ever  bigger  dams,  is  going  at  the  so- 
lution backwards. 

Yet  the  plans  of  these  federal 
agencies  repeatedly  embody  provi- 
sions for  catching  the  silt,  trying  to 
harness  the  gathered  flood,  down 
stream — instead  of  holding  back  both 
in  the  uplands. 

The  Boysen  dam,  with  its  provi- 
sion for  many  acres  of  silt  storage, 
its  ultimate  obsolescence,  its  loss  of 
capital  investment  and  service  to 
communities  below,  is  an  accom- 
plished fact.  There  is  no  way  of  stop- 
ping it  at  this  juncture.  But  because 
it  stands  as  it  is,  it  is  a  telling  mon- 
imient  to  this  phase  of  what  is  go- 
ing on  in  approaching  our  soil-water 
resources  across  the  nation.  TTiis  sort 
of  reverse  "progress"  MUST  be 
stopped. 


THE  COLUMBIA  RIVER  BASIN 


(3ENERAL  —  The  water  resource 
plans  for  the  Columbia  river  drain- 
ag"* '  basin  are  comparable  to  those 
pn  the  Missouri.  The  total  cost  of 
dams,  plus  diversion,  plus  power,  and 
related  projects,  in  this  basin,  now 
up  for  approval  and  construction,  or 
in  various  stages  of  construction,  ex- 
ceeds five  billion  dollars. 

There  is  one  vital  difference  be- 
twen  the  Columbia  and  the  Missouri 
situations.  There  is  no  "wedding" 
between  the  plans  of  the  Army  En- 
gineers and  the  Bureau  of  Reclama- 
tion Ae  in  the  Pick-Sloan  plan.  Each 
has  its  program — same  stream,  same 
water  involved,  same  resources  af- 
fected. 

Reclamation  has  announced  that  it 
will  ask  Congress  for  a  "blanket" 
authorization  for  what  it  proposes  to 
do  in  years  ahead.  The  Army  En- 
gineers have  their  own  "master  plan" 
to  put  forward. 

The  Army  held  hearings  at  Seattle, 
Portland,  Spokane,  and  Boise,  about 
the  first  week  of  February,  1949.  At 
these  meetings,  consuming  some  five 
days,  the  public  had  a  chance  to  say 
its  say  about  the  big  plans  the  Army 
has  for  "harnessing"  the  Columbia. 
The  Army  Engineers  are  seeking 
blanket  authority  for  the  basin-wide 
scheme  they  have  drawn  up. 

Do  we  have  two  "complete"  basin- 
wide  plans  here?  And  what  happens 
if  Congress  giyes  blanket  authoriza- 
tion for  both! 

Bonneville  power  dam,  near  Port- 
land, Ore.,  was  finished  by  the  Army 
in  1938;  Grand  Coulee,  farther  up 
the  Columbia,  is  a  more  recent  com- 
pletion by  Reclamation.  McNary 
dam,  labeled  for  flood  control  and 
power,  is  being  built  on  Snake  river 
near  where  it  joins  the  Columbia. 
Approximately  60  other  dams  and 
reservoirs  are  projected,  ranging  up- 
stream to  the  Glacier  View  damsite 
on  the  North  Fork  of  the  Flathead 
river,  Montana,  where  an  important 
national  park  area  would  be  flooded 
if  the  dam  were  built.  Practically 
every  tributary  of  the  Colimibia,  of 
any  size,  has  symptoms  of  "dam- 
mitis"— the  Army  type  of  the  malady 
or  the  Reclamation  type. 

Principally  in  the  name  of  flood 
control,  the  Army  Engineers  have  a 
system  of  dams  and  related  installa- 
tions on  Willamette  river — which  is 


a  major  program  in  itself.  It  simply 
is  not  within  the  scope  of  this  book- 
let to  cover  all  the  potential  ques- 
tions that  are  raised,  the  apparent 
spots  of  crisis,  involved  in  this 
double-jointed,  unintegrated  prospect 
of  giant  dams  and  doings  on  the 
Columbia  river  system.  There  isn't 
enough  room.  The  announced  plans 
of  the  Bureau  of  Reclamation  alone 
fill  a  book  two  inches  thick! 

NATURE  OF  THREAT— The  basic 
cause  for  concern  in  the  Columbia 
situation  is  the  same  as  that  which 
exists  in  all  river  basins  where  (1) 
Reclamation,  with  its  defined  objec- 
tives, and  Army  Engineers  with 
theirs,  are  racing  to  get  authoriza- 
tion and  projects  started  to  "keep  the 
ball  rolling"  in  a  big  way;  and  (2)  in 
so  doing,  with  their  different  and 
limited  objectives,  fall  far  short  of 
producing  an  inclusive,  correlated 
basin-wide  program  for  the  best  use 
of  water  in  relation  to  all  resources 
involved. 

One  of  the  primary  issues  involves 
the  fate  of  the  Columbia  river  sal- 
mon industry,  estimated  as  produc- 
ing $17,000,000  income  annually.  An 
undefined  but  considerable  value,  in 
addition,  lies  in  the  sport  fishing  de- 
rived from  this  resource. 

Most  important  is  the  situation 
found  here,  as  elsewhere,  in  rela- 
tion to  the  Department  of  Agricul- 
ture. The  planning  and  program 
which  it  might  develop  on  upstream 
watersheds  is  lacking.  As  in  other 
cases,  without  this  the  long-range 
view  is  that  as  we  build  the  great 
concrete  structures  on  the  Columbia 
watersheds  we  will,  figuratively,  be 
pouring  our  dollars  down  a  rat  hole, 
and  damaging  other  values  as  well. 

The  Army  has  taken  full  advan- 
tage of  the  public  fears  coming  from 
losses  of  life  and  property  in  the 
Columbia  flood  of  1948.  It  is  pressing 
hard  toward  getting  clearance  to  go 
in  and  do  mighty  works  to  control 
the  floods.  Its  "brass"  is  making 
speeches  throughout  the  area,  stir- 
ring the  people  to  push  for  Congres- 
sional authorizations  and  appropria- 
tions. In  this  connection,  the  study 
made  of  the  Columbia  flood  of  1948 
showed  that  a  large  source  of  this 
disastrous  flow  came  off  mountain 
slopes  far  up  the  watershed  that 
had  been  denuded.  When  warmish 
rain,  plus  sun,  hit  and  melted  the 
snow  on  these  slopes,  all  the  water 
swooped  down  at  once,  to  create  the 


flood.  On  :Adjac.ent  slopes,  where  the 
timber  cov€r  prevented  the  snow 
from  melting  so  swiftly,  drifts  were 
protected  and  did  not  melt  out  in  a 
flash.  Had  similar  cover  been  on  the 
slopes  where  much  of  the  flood  orig- 
inated, the  disaster  would  have  been 
far  less.  Actually,  the  loss  of  life  was 
due  to  failure  of  an  old  railroad  fill 
near  Vanport,  NOT  to  breaking  of 
levee-protected  banks. 

TWO  HIGH  SPOTS— With  60-plus 
units  of  this  whole  grandiose  plan, 
and  with  all  having  those  funda- 
mental defects  of  inter-agency  com- 
petition and  no  coordination,  every 
unit  has  some  features  and  effects 
open  to  question.  However,  here  are 
two  high  spots  that  indicate  the  need 
for  review  of  all — with  a  viewpoint 
much  broader  than  has  been  evinced 
by  either  agency. 

Salmon  Fork  creek  dam,  in  Idaho, 
built  by  the  Bureau  of  Reclamation, 
was  estimated  to  be  capable  of  ir- 
rigating 100,000  acres.  It  actually 
proved  able  to  water  only  15,000 
acres.  An  85  per  cent  error  in  funda- 
mental arithmetic!  What  a  "blessing" 
this  proved  to  be  to  veterans  and 
others  investing  their  time  and  mon- 
ey in  a  "secure"  future  on  the  land! 
What  a  waste  of  taxpayers'  money! 

Next  is  one  bit  of  the  "compre- 
hensive" plan  for  the  Willamette 
as  presented  by  the  Army  Engineers; 
which  has  been  held  up,  to  the  pres- 
ent time,  by  the  efforts  of  the  Izaak 
Walton  League  and  other  conserva- 
tion groups,  including  local  organi- 
zations. 

In  the  name  of  flood  control  the 
Army  Engineers  had  proposed  a 
project  on  the  Tualatin  river;  a  beau- 
tiful, meandering  stream  in  a  recre- 
ational area.  This  proposal  was  to 
construct  a  concrete-lined  trough 
through  which  the  waters  would  be 
shot  down  into  the  lower  country 
(to  increase  swiftly  flood  volume 
there???)  with  steel  handholds  every 
two  or  three  hundred  yards  so  any- 
one who  fell  in  could  climb  out,  if 
he  would  be  able  to  do  so!  That  sort 
of  thinking  and  planning  speaks  for 
itself! 

STATUS  AND  OUTLOOK— Blue- 
prints in  various  stages,  budgets,  and 
everything  set  to  get  wide-open  au- 
thorization from  Congress  to  go 
ahead,  full-steam;  two  agencies, 
competing  within  their  particular 
fields.  This  is  comparable  in  basic 
questions  and  problems  to  all  other 
basins  where  Reclamation  and  Army 
Engineers  are  racing  ahead,  and  in 
some  places  is  far  worse  than  others. 


GENERAL — The  Rogue  river  is  a 
"story"  river.  Praises  of  its  beauty, 
its  supreme  sport  fishing,  its  priceless 
gifts  of  memories  to  those  who  have 
visited  it  total  a  volume  beyond  es- 
timate. 

The  Rogue's  basin  lies  in  south- 
western Oregon,  in  the  Cascade 
range,  with  the  highest  sources  in 
the  western  edge  of  Crater  Lake  Na- 
tional Park,  and  its  mouth  at  Gold 
Beach  on  the  Pacific  Coast.  Within 
this  rough,  timbered  basin,  there  are 
such  tributaries  as  Big  Butte,  Wolf 
and  Bear  creeks  and  the  Applegate 
and  Illinois  rivers. 

The  nature  of  the  country  tra- 
versed confines  the  Rogue  and  its 
tributaries  at  many  points,  to  rather 
narrow  valleys,  and  some  spots 
where   the   waters    traverse   gorges. 

The  sport  fishing  in  the  Rogue  is 
so  pre-eminent  among  all  streams  of 
the  nation,  that  the  State  of  Oregon, 
in  1929,  enacted  a  law  prohibiting 
the  construction  of  dams  across  the 
river  below  a  specified  point  above 
spawning  areas.  Dams  would  inter- 
fere with  the  free  passage  of  migrat- 
ing fish.  Later,  in  1935,  commercial 
fishing  on  the  Rogue  was  prohibited 
by  law,  and  it  was  thus  dedicated  to 
the  use  of  the  sportsmen  anglers. 

The  following  year,  1936,  the  Ar- 
my Engineers  were  auihorized  to  be- 
gin preliminary  studies  of  flood  con- 
trol "in  response  to  requests  orig- 
inating in  the  basin."  Further  studies 
were  later  authorized.  The  Bureau  of 
Reclamation  entered  the  picture,  and 
has  since  taken  the  lead  in  power- 
irrigation  planning  activities. 

The  forecast  of  what  might  be  in 
prospect  for  "harnessing"  the  Rogue 
brought  a  rising  protest  from  many 
quarters.  But  the  plans  of  the  en- 
gineers were  well  worked  out  and  on 
March  5,  1948,  the  Bureau  of  Recla- 
mation, Region  I,  (Boise,  Idaho,  of- 
fice) issued  a  37-page  booklet  offer- 
ing the  public  Iwo  alternative 
schemes.  One  or  the  other — take  it 
or  leave  it! 

Both  schemes  are  characterized 
by  impassable  barriers  across  the 
flow  of  the  Rogue  and  tributaries. 

Following  the  issuance  of  this 
booklet,  a  "hearing"  was  held  before 
the  Bureau  of  Reclamation  at  Med- 
ford,  Ore.,  June  8,  1948.  In  the  book- 
let Reclamation  had  declared  that 
the  decision  as  to  what  might  lie 
ahead  "clearly  should  rest  with  the 
people  of  the  Rogue  river  valley." 

That  was  a  statement  of  opinion. 
Others  held  diflterent  opinions.  Con- 
servation organizations  had  repre- 
sentatives at  the  meeting.  Among 
these  were  the  Izaak  Walton  League 
of  America. 


THE  ROGUE  RIVER  CASE 


A  glaring  situation  was  pointed  out 
in  one  l.W.L.A.  statement.  Namely, 
that  Reclamation  was  laying  before 
the  people  a  choice  of  two  plans. 
That  in  each  plan  the  impounding 
of  water  for  irrigation,  power  and 
flood  control,  by  great  structures 
across  the  stream,  was  the  proposal; 
two  choices,  take  one  or  the  other. 
And  that  the  whole  field  of  what 
might  be  done  in  reducing  flood  dam- 
age and  securing  other  benefits  by 
land  management  higher  up  the 
streams,  had  not  been  considered. 

The  League  proposed  a  third  plan, 
plan  "C,"  the  "Conservation  plan." 
Plan  "C"  would  approach  the  prob- 
lems of  the  basin  on  an  inclusive 
basis,  starting  where  such  planning 
should  start,  with  the  land  manage- 
ment and  use  phase. 

THE  ENGINEERING  PROPOSALS 
— The  proposals  of  the  engineers  are 
filled  with  statistical  "justification" 
and  "analysis"  of  the  needs  and  ben- 
efits inherent  in  their  blueprints.  To 
attempt  to  detail  these  would  fill — a 
37-page  book. 

Here  are  a  few  high  points: 

Plan  "A"  would  throw  a  salmon 
block  across  the  Rogue  far  below  up- 
permost spawning  areas;  Plan  "B" 
would  be  only  slightly  better.  Of 
greater,  though  more  distant,  dam- 
age would  be  the  "additional  power 
plans"  for  the  Rogue,  which  would 
put  impassable  dams  in  the  main 
stream  almost  all  the  way  down  to 
tidewater. 

The  Oregon  Game  Commission  de- 
clares there  is  no  feasible  method  of 
constructing  fishways  over  the  struc- 
tures that  would  bar  the  stream. 

Preliminary  studies  show  that  the 
value  of  fishing  on  the  Rogue,  in 
terms  of  annual  expenditures  by 
sportsmen,  represents  a  capital  value 
of  $53,875,000. 

Beyond  this  there  is  the  contribu- 
tion of  salmon  hatched  in  this 
stream  to  off-shore  commercial  fish- 
ing. 

Add  to  that  conversion  of  a  lusty, 
dancing  mountain  stream  into  a 
series  of  fluctuating  stretches  of 
stream  between  dams,  and  many  an- 
other maceration  of  what  now  exists, 
and  the  total  loss  is  terrific. 

The  engineers  have  tables  which 
show  what  would  be  gained,  in  dol- 
lar terms,  by  flood  control,  power, 
and  so  on  and  so  on.  But  no  amount 
of  calculating  machine  figuring  can 
efface  the  picture  of  one  of  the  su- 
preme streams  of  the  nation  as  it 
now  exists  in  its  natural  state,  being 
put  into  a  strait- jacket. 


Latest  information  is  that,  despite 
powerful  argimients  against  the  Rec- 
lamation plans  for  the  Rogue,  the 
Bureau  is  still  driving  ahead.  Con- 
cession has  been  made  only  to  the 
extent  of  indicating  a  new  survey  of 
a  few  aspects  would  be  started.  Con- 
sidering the  adamant  attitude  of  the 
Bureau  in  the  past,  we  can  see  little 
hope  for  the  future  of  the  Rogue  in 
what  may  next  be  proposed,  so  long 
as  only  a  limited  few  technical  agen- 
cies have  a  hand  in  the  surveying. 

THE  THREAT— The  essential 
threat  in  the  proposals  for  the  Rogue 
is  the  damage  to  existing  values. 
If  the  Rogue  can  be  taken  into  the 
grip  of  agencies  which  see  in  it  only 
kilowatts  and  irrigation,  then  no 
stream  may  remain  inviolate,  no 
matter  what  its  God-made  qualities 
may  be. 

As  to  the  Rogue,  only  the  most  de- 
termined efforts  can  hope  to  prevent 
its  "harnessing."  That  its  waters  may 
be  controlled  and  used  for  greater 
values  than  now  derived  from  them, 
should  not  be  blankly  ruled  out> 

But,  whatever  plans  may  be  fol- 
lowed to  utilize  more  fully  the 
Rogue's  waters,  should  have  the 
benefit  of  the  study  of  foresters,  land 
management  planners,  wildlife  au- 
thorities, recreation  planners,  and  all 
the  other  segments  of  what  is  in- 
volved in  a  total  watershed  program. 
Certainly  what  is  planned  by  Recla- 
mation at  this  time  does  not  include 
anything  adequate  of  this  type. 
Whatever  study  of  other  factors  that 
has  occurred  to  date,  has  had  to  be 
carried  on  with  the  "power-irriga- 
tion-flood control"  blueprints  already 
drawn  up  and  budgets  made — by  the 
engineers. 

We  might  ask,  "Who  says  damming 
the  Rogue  is  necessary?" 

The  total  cost  of  the  project  is 
close  to  300  million  dollars.  Of  this 
only  6iy2  million  dollars  is  assigned 
to  irrigation,  only  3%  million  (plan 
"A")  to  flood  control.  The  balance  is 
charged  to  power  values.  Power  to 
be  used  where?  For  what  purpose? 
Where  and  how  the  589,230  kilowatts 
produced  would  be  used  is  uncertain. 

CONSTRUCTIVE  APPROACH  — 
Before  the  Rogue  is  "developed  to 
death,"  the  desirability  and  the  ne- 
cessity for  such  a  move  should  be 
challenged  —  with  every  contingent 
foctor  considered.  This  is  too  import- 
ant a  matter  to  have  it  decided  by  a 
choice  between  two  or  three  plans 
which  have  been  made  by  men  of 
limited  viewpoint  and  interests.  Who 
are  they  to  decree  the  death  of  the 
Rogue?  I 


THE  CASE  OF  PUTNEY  SLOUGH 


This  is  another  of  the  many  units 
of  the  Missouri  River  Basin  "Pick- 
Sloan"  plan.  It  lacks  appropriations 
and  final  authority  to  go  ahead. 

The  city  of  Aberdeen,  S.  D.,  wants 
a  supplemental  water  supply. 

The  Army  Engineers  are  willing 
to  build  the  reservoir.  That  use  alone 
will  not  justify  the  project's  costs. 
One  move  to  conjure  up  associated 
"benefits,"  is  to  drain  Putney  Slough, 
a  large  marshy  area,  into  James  riv- 
er. It  is  to  be  converted  into  "agri- 
cultural land." 

The  water  table  in  this  section 
dropped  some  70  feet  during  the 
drouth  of  the  1930s;  draining  of 
Putney  Slough  would  destroy  a  ma- 
jor aid  in  maintaining  the  water  ta- 
ble on  adjacent  lands. 

Also,  as  lakes  to  the  eastward, 
along  the  Minnesota-South  Dakota 
border,  were  altered  by  dexterous 
engineering,  this  slough  became  the 
major  resting  place  of  northward 
migrating  snow  and  blue  geese.  It  is 
practically  the  only  remaining  such 
facility  in  this  area  for  waterfowl. 
The  U.  S.  Fish  and  WildUfe  Service 
report  of  damage  resulting  if  the 
slough  were  drained,  was  so  over- 
whelming that  the  Army,  on  its 
first  try,  could  not  justify  the  pro- 
ject. Undismayed,  the  Army's  Dis- 
trict Engineer  is  reported  to  have 
stated  at  a  meeting  in  Pierre,  S.  D., 
that  the  drainage  area  would  be  so 


enlarged  that  the  "benefits"  would 
override  the  losses  indicated  by  the 
F.  &  W.  S.  report. 

The  slough  is  lower  than  the  James 
river.  A  "drainage"  ditch  dug  in  the 
1920s  let  water  from  the  river  flow 
into  the  marsh,  so  gates  were  shut! 
The  Army  COULD  drain  Putney 
Slough,  though.  It  would  do  so  by 
so  lowering  the  bed  of  the  James 
that  slough  water  would  run  into  the 
river  instead  of  out  of  it.  To  do  this, 
the  Army  would  have  to  dredge  and 
straighten  the  river  channel  for  45 
airline  miles.  The  folks  downstream, 
upon  whom  the  upstream  water 
would  be  poured,  don't  like  that  any 
more  than  organized  conservationists 
do! 

A  campaign  is  now  understood  to 
be  under  way  at  Aberdeen  to  try  to 
"educate"  conservationists  so  they 
won't  oppose  the  Putney  Slough 
project.  Conservationists  will  be  glad 
to  listen  to  reason  and  to  inspect 
plans  that  are  inclusive  and  non- 
damaging  to  existing  resources.  But 
so  far,  nothing  has  appeared  from 
Aberdeen  or  the  Army  to  indicate 
that  they  have  made  any  beneficial 
changes  in  original  damaging  plans. 
One  point  lo  emphasize  here  is  thai 
Army  Corps  projects  need  not  re- 
quire repayment  from  whatever  is 
supposed  lo  be  benefited!  In  this  re- 
spect the  Army  Corps  is  Santa  Claus 
— at  the  general  taxpayer's  expense. 


MIDDLE  RIO  GRANDE  RIVER  PLAN 


HISTORY— Before  1600,  Pueblo 
Indians  living  along  the  Rio  Grande 
between  the  present  New  Mexico- 
Colorado  line  and  Albuquerque, 
were  irrigating  bottom  lands  with 
water  diverted  by  22  ditches.  By  1880 
irrigation  along  this  section  of  the 
river  had  reached  a  peak,  with 
124,600  acres  imder  ditch. 

At  the  same  time,  the  loads  of  live- 
stock on  the  Rio  Grande's  water- 
sheds built  to  high  numbers.  From 
1880  there  has  been  a  steady  increase 
in  damaging  floods,  in  sUt  in  the 
river,  and  productive  irrigated  lands 
in  this  section  have  decreased  from 
124,600  to  85,000  acres. 

The  basic  cause  lies  in  injured  wa- 
tersheds. 

The  silt  loads  built  up  the  river 
bed;  the  bottom  of  the  river  channel 
is  four  feet  above  Central  Avenue, 
Albuquerque's  main  street.  The  river 
here  is  held  back  by  dikes.  As  sUt 
built  up  the  river,  lateral  seepage 
waterlogged  the  more  productive 
loamy  soils  adjacent  to  it  Waterfowl, 


muskrats  and  other  wildlife  found 
good  habitat  in  such  marshy  spots. 

In  the  middle  1930s,  under  state 
law,  a  "conservancy"  district  was 
formed,  issued  bonds,  set  up  assess- 
ments against  property  benefitted. 
One  dam  was  built;  other  structures 
were  put  in.  By  1939  the  district  was 
in  financial  trouble.  Unable  to  pay 
assessments,  owners  let  34,000  acres 
"go  to  the  state"  for  taxes  and  un- 
paid assessments. 

Silt  carried  down  the  channel  en- 
tered slower-moving  waters  as  it 
reached  Elephant  Butte  Reservoir, 
built  in  1916.  A  delta  was  formed.  At 
first  silt  was  running  into  the  lake  at 
the  rate  of  23,000  acre-feet  per  year. 
After  the  delta  was  formed,  water 
slowed  above  it,  inflow  of  silt  to  the 
lake  itself  declined;  it  was  deposited 
above.  Partial  damming  occurred  at 
this  point.  Four  new  lakes  were  cre- 
ated; the  largest,  San  Marcial.  There 
are  colonies  of  American  and  Brew- 
ster's egrets,  the  nesting  areas  of  the 
rare  New  Mexico  duck,  on  these 
lakes. 


Above  these  lakes  is  the  56,200- 
acre  federal  Bosque  del  Apache  ref- 
uge. It  contains  7,000  acres  flooded 
by  ditches;  flelds  between  dikes 
where  grains  are  grown,  then  flood- 
ed for  winter  use  by  waterfowl.  The 
high  water  table  produced  by  the 
river  backing  up  behind  the  silt  delta 
is  a  factor  in  maintaining  these 
flooded  areas. 

THE  PROPOSAL  OF  ARMY  EN- 
GINEERS AND  RECLAMATION— 
These  two  agencies  have  entered  the 
picture  to  cure  the  maladies  of  the 
river  by  dams,  dikes,  drains  and 
dredging.  They  are  planning  to  take 
over  the  conservancy  district's  bur- 
dens and  failures.  A  principal  reason 
for  this,  beyond  a  hope  to  rehabili- 
tate some  25,000  acres  of  land,  is 
that  by  their  engineering  plans  they 
expect  to  be  able  to  deliver  to  Mex- 
ico and  Texas  "demand"  water  that 
must  be  given  to  those  lands  under 
interstate  and  international  compacts. 
They  propose  to  build  three  dams 
on  the  upper  drainage  areas.  These 
will  provide  for  storage  of  300,000 
acre-feet  of  silt. 

The  river  above  Elephant  Butte 
Reservoir  is  to  be  "degraded" 
(dredged)  six  to  seven  feet  below 
its  present  level,  for  19.6  miles.  Some 
10,500  acres  of  "salt  cedar"  (tamarix) 
that  has  grown  up  principally  in  the 
Bosque  del  Apache  refuge,  is  to  be 
grubbed  out  because  it  transpires 
moisture.  The  four  new  lakes  (excel- 
lent flshing  there),  will  be  wiped  out. 
The  wildlife  refuge  and  its  ponds 
will  be  affected.  Elephant  Butte  lake 
will  be  held  at  a  lower  level,  which 
will  decrease  the  surface  area  by  3500 
acres. 

The  entire  project  is  estimated  to 
cost  almost  100  million  dollars.  But 
here  is  the  most  telling  revelation  in 
this  whole  case: 

It  is  estimeded  that  year  after  year 
it  will  cost  $420,000  to  continue 
dredging  the  39,000,000  tons  of  silt 
that  will  continue  to  slough  off  wa- 
tersheds above. 

THE  NATURE  AND  STYLE  OF 
THREAT— The  threat  lies  in  the  loss 
of  wildlife  plus  no  assurance  that  the 
basic  conditions  of  silting  and  floods 
will  be  cured.  Plus  obsolescence.  Plus 
annual  upkeep.  Plus  "revised"  cost 
estimates  combined  with  dams  al- 
ready contemplated  as  a  further 
"cure"  if  and  when  those  now  pro- 
jected flll  up.  This  is  an  inclusive  case 
history  of  the  fundamental  wrong- 
ness  of  a  lot  of  the  projects  into 
which  we  are  asked  to  pour  53  bil- 
lion dollars. 

CONSTRUCTIVE  APPROACH  — 
Insist  on  proper  land  and  water  man- 
agement from  the  mountain  top 
down! 


GENERAL— The  San  Joaquin  riv- 
er, second  largest  in  California,  or- 
iginates in  a  big  mountain  basin  in 
the  Sierra  National  Forest,  south  of 
Yosemite  National  Park.  Flowing 
southwesterly  it  runs  into  the  flat 
country  between  Fresno  and  the 
Park.  It  then  turns  westerly,  and 
finally  northwesterly,  north  of  Fres- 
no, where  the  Kings  river  joins  it 
near  Mendota. 

The  Bureau  of  Reclamation  has 
constructed  a  dam  at  Friant,  trap- 
ping the  waters  before  they  get  out 
into  the  flat  of  the  Central  Valley. 
By  a  series  of  existing  canals,  it  is 
possible  to  divert  water  100  miles  to 
the  southward,  into  a  flat  area  south 
of  Bakersfield,  with  sandy  soil,  which 
is  devoted  to  potato  and  cotton 
growing. 

THE  GRASSLANDS— Before  the 
Friant  Dam  was  built,  the  San  Joa- 
quin came  out  of  the  mountains  into 
a  sandy  loam  area,  where  the  gra- 
dient is  such  that  diverted  water  not 
only  irrigated  fine  pasture  land,  but 
also  formed  marshes,  covering  an 
area  variously  estimated  at  from 
100,000  to  146,000  acres.  A  majority 
of  California's  dairy  cattle  are  pas- 
tured in  this  region. 

This  marshy  area  has  been  one  of 
the  keystone  units  in  the  Pacific  Fly- 
way  of  waterfowl.  The  salmon  run 
in  the  San  Joaquin  river,  during 
spawning  time,  is  estimated  to  have 
been  about  200,000  fish  each  season. 
In  that  stretch  of  river  which  lies 
below  Friant  Dam,  in  the  Grasslands, 
there  also  are  trout,  bass  and  cat- 
fish. Many  values  were  produced  by 
the  San  Joaquin  water  in  the  past. 
Along  came  the  gigantic  Central  Val- 
ley project — and  Friant  dam. 

Trouble  over  the  destruction  of 
these  natural  values  of  the  Grass- 
lands showed  up  as  early  as  1944.  At 
that  time  Dr.  Ira  N.  Gabrielson, 
then  chief  of  the  Fish  and  Wildlife 
Service,  persuaded  Commissioner 
Bashore  of  Reclamation  to  release 
83,545  acre-feet  of  water  from  the 
Friant  dam  to  maintain  the  Grass- 
lands resources.  That  action,  allow- 
ing that  much  water  to  flow,  served 
the  migratory  waterfowl  that  season, 
and  provided  emergency  pasture  to 
support  some  60,000  head  of  beef  and 
dairy  cattle.  In  order  to  preserve  the 
waterfowl  habitat  on  the  area,  it 
would  be  necessary  to  have  100,000 
acre-feet  of  water  annually  allotted 
to  this  area  by  Reclamation. 

Gabrielson  definitely  made  the 
point  in  his  memorandum  to  Bashore 
that  this  was  far  more  than  a  local 
problem;  that  the  entire  waterfowl 
resource  of  the  Pacific  Coast  is  at 
stake  because  of  the  high  importance 
of  the  marsh  area  in  the  Grasslands. 


THE  CALIFORNIA  GRASSLANDS  CASE 


Dry  it  up,  and  the  Pacific  Flyway 
has  the  center  knocked  out  of  it. 

The  San  Francisco  News,  Nov.  1, 
1947,  reports  the  Grassland  Water 
Assn.  accusing  the  Bureau  of  Recla- 
mation of  deliberately  planning  to 
destroy  fish  and  waterfowl  depen- 
dent on  waters  from  the  San  Joaquin 
below  Friant  Dam,  by  not  allowing 
water  to  flow  down  the  natural  chan- 
nel in  enough  quantity  to  protect 
these  values. 

At  that  time  members  of  the  water 
association  filed  suit  against  the  Bu- 
reau of  Reclamation  and  the  Secre- 
tary of  the  Interior  to  force  release 
of  water  through  the  natural  chan- 
nel of  the  San  Joaquin  in  the  Grass- 
lands area.  It  was  flatly  charged  that 
Reclamation  was  deliberately  de- 
stroying the  salmon  run  in  that  sec- 
tion of  the  stream,  the  wildlife  hab- 
itat serving  waterfowl;  doing  it 
quickly,  so  those  "problems"  would 
be  "removed"  and  protests  demand- 
ing water  for  these  resources  would 
cease. 

Reports  are  to  the  effect  that  in 
1947,  when  this  issue  became  defined, 
Reclamation  had  contracted  with  the 
Grasslands  Assn.  for  60,000  acre-feet 
of  water,  plus  another  20,000  acre- 
feet  of  "spill  water"  if  the  Friant 
Dam  filled  to  capacity.  Attorney  for 
the  Grasslands  Assn.  stated  that  Rec- 
lamation had  arbitrarily  cut  this 
amount  to  34,000  acre-feet,  and  when 
that  amount  had  passed  down  the 
natural  channel  of  the  San  Joaquin, 
the  dam  gates  had  been  shut  forth- 
with. 

Under  the  program  of  releasing  or 
cutting  off  water  to  dry  up  the  chan- 
nel of  the  San  Joaquin  between 
Friant  Dam  and  Mendota,  the  salmon 
run  reportedly  shrank  from  an  es- 
timated 200,000  to  some  6000! 

One  of  the  outstanding  features  of 
this  situation  is  the  fact  that  Recla- 
mation and  Fish  and  Wildlife  are  bu- 
reaus within  the  same  Department. 
Whatever  the  administrative  head 
may  think  or  have  said  unofficially, 
it  appears  that  Reclamation  is  de- 
creeing the  amount  of  water  which 
will  be  allowed  to  flow  in  the  natural 
channel  of  the  San  Joaquin  below 
Friant  Dam,  when  it  shall  flow,  or  if. 

The  Grassland  Water  Assn.  filed 
its  suit  in  the  autumn  of  1947,  in 
Federal  Court.  The  Izaak  Walton 
League,  California  Division,  has 
joined  this  suit  as  "friend  of  the 
court." 

State  laws  of  California  provide 
that  the  owner  of  any  dam  shall  al- 
low sufficient  water  at  all  times  to 


pass  through  so  a  fish-way  will  be 
operative,  or  in  the  event  that  is  not 
done,  enough  water  has  to  be  re- 
leased to  maintain  fish  below  the 
dam— the  California  Game  &  Fish 
Commission  being  the  judge  as  to 
what  must  be  released  to  protect 
the  fish  resource  in  the  stream  below. 

A  specific  section  of  this  law  al- 
lows no  misinterpretation  whatever; 
it  says  "  'Owner'  includes  the  United 
States,"  and  goes  on  to  declare  that 
"the  Legislature  (enacting  the  law) 
declares  that  it  understands  that  the 
law  and  policy  of  the  United  States 
with  respect  to  the  development  of 
water  resources,  the  reclamation  of 
land  from  flood  and  overflow,  and  in 
all  other  respects  is  to  comply  with 
State  laws  respecting  water." 

So  Reclamation,  not  having  com- 
plied with  the  law,  per  se,  and  con- 
tinuing to  divert  the  water  out  of 
Friant  Dam  to  the  agricultural  lands 
far  to  the  southward  (where  dust 
storms  often  blow),  the  California 
Fish  and  Game  Commission,  on  Dec. 
14,  1948,  joined  with  the  existing 
plaintiffs  to  file  action  in  the  Su- 
perior Court  of  California  at  Los 
Angeles. 

Far  beyond  the  question  that  is 
raised  with  regard  to  a  federal  bu- 
reau complying  with  state  law,  lies 
another  of  most  tremendous  im- 
portance. That  is,  how  far  one  agency 
can  pursue  an  arbitrary  course  of 
action  in  determining  the  fate  of  all 
natural  resources  in  a  river  basin. 

This  illustrates  clearly  the  one- 
mindedness  of  certain  types  of  in- 
tellects, which  no  doubt  are  excel- 
lent in  their  fields  of  engineering 
construction  and  "wizardry,"  but 
which  either  by  narrowness  within 
their  own  thinking  or  narrowness 
imposed  by  Congress  in  its  acts,  raise 
plain  Hell-and-repeat  as  they  pur- 
sue a  one-track  course. 

This  is  a  COMPLETED  PROJECT! 
Damage  already  has  been  done.  It 
has  been  done  through  the  actions  of 
officials  of  Reclamation.  And  those 
actions  are  so  searingly  destructive 
to  values  of  high  public  interest,  high 
public  concern,  that  it  almost  com- 
pels the  demand  that  opportunity 
for  such  bungling,  blind  and  buU- 
headed  administration,  be  taken 
away  from  those  guilty  and  put  in 
hands  of  others  capable  of  viewing 
with  broad  and  judicial  outlook. 

The  existing  values  below  Friant 
Dam  can  be  maintained  if  sufficient 
flow  is  released  through  the  natural 
channel  of  the  San  Joaquin. 


THE  OSAGE  RIVER  DEMONSTRATION 


HISTORY— Here  is  an  outstanding 
example  of  advanced  planning  for 
which  not  only  the  State  of  Missouri, 
but  the  Army  Engineers,  can  be  giv- 
en  the  greatest  acclaim.  Having  ac- 
cented the  gross  deficiencies  in  co- 
ordinate and  inclusive  study  and 
planning  on  other  projects,  the 
Osage  plan  is  offered  as  a  demonstra- 
tion of  excellent  approach  and  re- 
sults. Of  highest  significance,  it  is  a 
unit  of  the  Missouri  Basin  plan — one 
exceptional  unit. 

The  Army  Engineers,  with  their 
basic  responsibility  the  control  of 
floods,  had  made  plans  for  one  big 
reservoir  on  the  Osage.  Some  power 
would  have  been  developed  from  in- 
stallations, but  the  principal  objec- 
tive was  to  have  a  structure  which 
would  catch  and  hold  flood  waters. 
The  total  storage  capacity  would 
have  been  8,170,000  acre-feet,  of 
which  5,605,000  acre -feet  would  have 
been  flood  control.  At  full-pool,  the 
reservoir  would  have  flooded  333,200 
acres  of  land. 

The  1944  Flood  Control  Act  gave 
the  states  the  right  to  review  and 
participate  in  planning  of  projects 
before  their  submission  to  Cong- 
ress. Although  the  Osage  river  res- 
ervoir had  been  authorized  by  Cong- 
ress, the  State  of  Missouri,  working 
through  its  Department  of  Resources 
and  Development,  questioned  the 
worth  of  the  Osceola  dam  on  the 
main  stem  of  the  Osage  as  against 
some  alternative  plan.  The  Army  En- 
gineers gave  cooperation.  That  is 
immensely  to  their  credit 

The  new  cooperative  study  of  the 
entire  Osage  river  basin  began  early 
in  1947.  It  was  to  take  into  consid- 
eration all  factors  and  values. 

Taking  part  were  the  Army,  the 
Departments  of  Interior  and  Agri- 
culture of  federal  government,  and 
interested  agencies  of  both  Kansas 
and  Missouri,  including  the  Re- 
sources and  Development  bodies,  the 
Conservation  Commissions,  and  tech- 
nical groups  within  the  state  uni- 
versity systems.  (The  Osage  heads 
in  Kansas,  where  it  is  called  the 
Marais  des  Cygnes.) 

Forty-two  possible  dam  sites  on  25 
tributary  streams  were  considered  in 
addition  to  any  main  stem  sites.  Soil 
conservation  measures  were  worked 
out  for  watersheds.  Forestation  en- 
tered in  some  areas.  In  short,  all  el- 
ements of  securing  the  best  solution 
for  the  problem,  the  greatest  total 
benefits,  were  studied  and  the  plan- 
ning for  all  integrated. 

The  plan  now  provides  for  a  sys- 
tem  of   nine   reservoirs.    Of   these, 


eight  are  higher  up  on  tributaries 
and  for  one  smaller  dam  on  the  main 
Osage.  Of  the  nine  reservoirs,  five  are 
in  Kansas — near  headwaters,  where 
floods  can  be  harnessed  when  they 
are  small. 

Combined  with  this  is  that  part  of 
the  plan  which  strikes  at  the  very 
root  of  flood  and  erosion  trouble — 
the  program  of  land  management  on 
watersheds  where  floods  start. 

There  will  be  125,000  acres  less 
land  inundated  under  this  plan  than 
would  have  been  flooded  by  the 
huge  proposed  main  stfem  reservoir. 
Valuable  coal  deposits  that  would 
have  been  flooded  will  not  be  under 
water  in    the  inclusive  new  plan. 

The  planning  even  went  into  ap- 
praisals of  impact  on  local  values 
and  communities.  It  summed  up  and 
compared  the  effects  on  land  uses 
and  classification,  farm  character- 
istics, population,  production,  service 
facilities,  business,  mineral  deposits, 
timber,  local  government  and  many 
other  factors.  This  was  a  pioneering 
study,  but  it  formed  the  foundation 
on  which  to  put  together  the  plan 
which  would  assure  the  least  losses 
and  greater  benefits. 

Some  details  still  are  to  be  worked 
out  on  the  Osage.  But  the  net  re- 
sult is,  with  this  exemplary  coop- 
eration by  the  Army  Engineers,  and 
all  other  public  agencies  working  to- 
gether, a  plan  which  starts  at  the 
high  divide  on  every  tributary  of  a 
river  basin,  and  ties  together  all  the 
fundamental  factors. 

This  plan  strikes  at  flood  preven- 
tion instead  of  control,  and  as  it 
does,  also  enhances  other  values  af- 
fected by  any  plan  which  would  have 
the  solving  of  flood  problems  as  one 
of  the  major  objectives. 

Here  is  a  model  for  what  can  be 
done  in  many,  many  drainage  sys- 
tems. At  the  insistence  of  Missouri, 
it  is  even  now  being  applied  along 
Grand  river,  in  the  northern  part  of 
that  state. 

Summary  of  Army  En- 
gineers and  Reclamation 
Programs 

It  should  be  emphatically  stated 
that,  in  spite  of  criticism  here  of- 
fered, the  dire  need  for  searching  re- 
view of  such  plans  as  cited  in  pro- 
grams of  both  Reclamation  and  Ar- 
my Engineers,  there  is  no  intent  to 
oppose  the  orderly,  integrated  and 
inclusive  planning  of  development  of 
water  resoiu-ces  in  the  nation.  Nor  is 
there  criticism  intended  of  the  fun- 
damental objectives  of  doing  the 
best  possible  job  in  preventing  flood 


disasters,  or  of  securing  beneflts  that 
can  be  attained  when,  as,  and  if 
needed,  in  watering  productive  acres 
and  producing  cheap  power. 

While  there  is  much  to  be  ques- 
tioned and  criticized  in  the  actions 
and  programs  of  these  two  agencies, 
particularly  the  gigantic  lack  of  com- 
prehensive planning  from  the  initial 
point  of  study  of  land-£oil  needs 
which  can  be  supplied  by  Agricul- 
ture, the  most  probing  criticism 
should  be  directed  at  something  far 
more  basic.  That  is  the  conditions 
which  have  developed,  with  Cong- 
ress having  set  up  two  agencies, 
dealing  with  one  basic  resource,  each 
with  defined  limitations  and  objec- 
tives, and  then  giving  authorization 
and  funds  for  them  to  "fight  it  out" 
to  see  which  can  be  "bigger  and  bet- 
ter." This,  with  no  requirement  that 
whatever  either  agency  may  do  must 
include  integrated  planning  with  re- 
gard to  other  phases  of  natural  re- 
source needs  and  uses  from  the  out- 
set. 

In  the  past,  piecemeal  dealing  with 
water  resource  problems  may  have 
been  condoned.  What  has  been  done, 
however,  is  less  than  ONE  TENTH 
of  what  is  proposed  in  the  future. 
With  the  gigantic  proposals  before 
us,  with  the  conflict  between  two 
major  agencies,  with  the  vast  de- 
ficiency in  their  plans  with  regard 
to  full  coordination  with  other  na- 
tural resources  involved  in  water 
uses,  we  have  a  point  of  terrific  crisis. 

Each  unit,  illustrated  by  examples 
presented,  may  have  in  it  local  ele- 
ments of  crisis  —  for  example  the 
destruction  of  salmon,  waterfowl  and 
pasturage  on  the  San  Joaquin  river. 
But  whatever  these  local  crises  may 
be,  they  root  back  to  the  fundamen- 
tal situation  of  two  agencies  seeking 
blanket  authority  to  go  ahead  on 
plans  that,  on  even  the  most  prelim- 
inary review,  raise  great  questions. 

The  net  situation  calls  for  major 
action.  A  moratorium  should  be  de- 
clared on  approvals  and  appropria- 
tions for  Reclamation  and  Army  En- 
gineers for  a  sufficient  length  of  time 
to  have  their  schemes  studied  by 
competent  people  who  will  consider 
all  additional  factors.  The  need  for 
eliminating  competitive  situations 
between  the  agencies,  the  combina- 
tion of  the  work  and  who  will  do  it, 
should  be  evident.  The  imperative 
necessity  for  soil-water  planning  at 
the  "grass-roots,"  the  agricultural 
phases,  is  clear. 

We  cannot  afford  to  go  further  on 
the  path  now  being  followed  in  wa- 
ter developments  across  the  nation 
under  the  present  set-up  without 
facing  grievous,  hurtful  results  in 
great  degree. 


Moorhead  Dam,  Missouri  River  Ba- 
sin— Already  authorized  and  partial- 
ly under  way,  this  $24,000,000  struc- 
ture is  the  reverse  of  what  the  people 
in  the  area  want.  Its  site  is  on  Pow- 
der river,  just  north  of  the  Wyoming- 
Montana  line.  The  people  in  the 
Powder  valley  want  small  spreader 
dams  and  dikes  in  the  creeks  and 
gulches  that  come  in  from  either  side, 
to  hold  down  the  soil,  to  build  up 
its  productiveness,  to  lessen  flood 
threats.  More  than  $1,250,000  had  al- 
ready been  spent  at  the  end  of  1948 — 
and  the  chief  visible  fruits  of  that 
spending  were  a  dozen  bungalows 
to  house  government  workers,  a 
graveled  access  road,  some  core 
drilled  samples  to  indicate  founda- 
tion conditions,  and  blueprints  in  a 
district  Reclamation  office. 

Gunnison  -  Arkansas  Diversion  — 
This  is  a  half-billion-dollar,  plus, 
project  to  divert  "surplus"  water 
from  the  Gunnison,  in  the  Colorado 
river  basin,  through  the  continental 
divide  into  the  Arkansas  river  valley, 
for  irrigation,  power  and  additional 
municipal  water  supply.  There  is  a 
grave  question  of  whether  water  can 
now  be  spared,  in  view  of  potential 
demands  in  western  Colorado  to  op- 
erate shale  oil  plants.  There  is  a 
grave  questiion  of  whether  the  pro- 
ject would  damage  the  existing  high 
quality  recreational  industry  in  the 
Gunnison  valley.  There  is  some  ques- 
tion of  whether  the  life  of  any  east- 
ern slope  reservoir  would  be  long  in 
view  of  the  terrific  volume  of  silt 
now  being  eroded  ffbm  the  high 
country  in  the  Arkansas  basin.  The 
Gunn-Ark  diversion  project  should 
be  opposed  until  these  questions 
have  been  resolved. 

Blue-Soulh  Platle  Diversion — Sim- 
ilar in  many  respects  to  the  Gunn- 
Ark  project.  Most  of  the  same  con- 
siderations apply.  Located  in  Colo- 
rado. 

Missouri-Souris  Diversion — Water 
from  the  Missouri  would  be  diverted 
150  miles  by  canal  into  the  Souris 
river,  to  raise  the  level  of  drying 
Devil's  Lake,  North  Dakota,  and  then 
go  on  into  the  Sheyenne  river  to 
swell  the  flow  of  the  Red  river  of  the 
North,  which  travels  to  the  Arctic 
ocean.  Among  serious  questions 
raised  are  whether  sufficient  water 
waterfowl  refuges  are  affected. 

Upper  Mississippi  Wildlife  and  Fish 
Refuge — This  was  established  about 
1924  at  the  insistence  of  the  Izaak 
Walton  League,  when  private  inter- 
ests sought  to  damage  and  exploit 
the  river  bottomlands  in  the  lowa- 
Wisconsin-Minnesota  border  region. 
The  refuge  embraces  some  122,000 
acres.  Beginning  in  1930  the  Army 
Engineers  built  a  lock-dam  system 
from  around  Grafton,  111.,  upstream 


Short  References  to  Other 
River  Basin  Proposals 


to  the  Twin  Cities,  to  provide  a  9- 
foot  navigation  channel.  Conserva- 
tion interests  forced  the  Army  to 
stop  drawing  down  the  upper  pools 
in  winter,  dropping  ice  to  smother 
fish  and  otherwise  damage  wildlife 
and  wildlife  habitat.  Now  the  Army 
v/ants  to  put  in  a  12-foot  navigation 
channel.  Conservationists  have  indi- 
cated they  will  not  seriously  oppose 
this,  provided  the  end  is  gained 
through  deepening  the  existing  chan- 
nels rather  than  raising  the  height  of 
the  dams  and  flooding  new  areas. 

Potomac  River  Basin — In  1944  the 
Army  Engineers  were  decisively 
beaten  by  the  conservationists  in 
their  efforts  to  put  a  series  of  dams 
across  the  Potomac  and  its  tribu- 
taries upstream  from  Washington. 
There  was  a  literal  uprising  of  the 
people,  and  within  24  hours  the 
Board  of  Engineers  for  Rivers  and 
Harbors,  acting  with  unprecedented 
swiftness,  withdrew  the  project.  Re- 
cent events  point  to  a  possible  re- 
vival of  the  Potomac  plan,  possibly 
in  some  revised  form.  Extreme  alert- 
ness is  cautioned!  Meanwhile,  a  flood 
control  plan  for  the  Potomac  uplands, 
put  forward  several  years  ago  by  the 
Soil  Conservation  Service,  has  so 
languished  that  a  complete  new  sur- 
vey may  now  be  necessary  to  full 
success. 

Kern  River,  California,  Diversion — 
This  involves  complete  drying  of  the 
Kern  streambed  for  about  10  miles 
above  Bakersfield,  Calif.,  by  diver- 
sion of  flow  to  turn  the  turbines  of  a 
plant  operated  by  Southern  Cali- 
fornia Edison  Co.  Under  law,  where 
such  diversions  are  on  public  lands, 
the  rules  laid  down  by  the  land  ad- 
ministering agency  must  be  followed. 
This  diversion  is  on  national  forest 
land,  and  the  Forest  Service  has  de- 
manded a  minimum  flow  of  50  cubic 
feet  per  second.  Decision  lies  with 
the  Federal  Power  Commission.  In  a 
similar  case  involving  the  California- 
Oregon  Power  Co.  and  Umpqua  riv- 
er, Oregon,  the  company  readily 
agreed  to  stipulate  a  minimum  flow 
of  100  c.f.s.  on  request  of  the  Forest 
Service.  This  case  is  important  be- 
cause many  other  western  streams 
may  be  affected,  beneficially  or  ad- 
versely, depending  on  which  way  the 
Kern  case  decision  goes.  Its  official 
title  is  F.  P.  C.  Project  No.  1930. 

Illinois  River  dams — The  Illinois 
flood  control  project  started  out  a 
few  years  ago  as  one  of  those  typical 
jobs  where  rich  bottomlands  would 
be  flooded  by  reservoirs  intended  to 
hold  back  occasional  floods.  Insist- 


ence of  conservation  groups  and  con- 
cerned individuals  brought  a  tem- 
porary halt  while  alternatives  were 
studied;  these  include  returning  le- 
vee districts  to  the  river  and  manag- 
ing as  wildlife  regions  and  public 
recreation  facilities  the  lands  and 
waters  restored  to  the  flood  plain. 

Libby  dam,  Montana — This  is  a 
unit  of  the  Columbia  basin  project 
proposed  by  the  Army.  It  is  on  Koo- 
tenai river.  The  reservoir  would  flood 
out  the  town  of  Libby  and  so  much 
of  the  valley  land  that  the  timber 
economy  of  the  entire  county  would 
be  badly  disrupted,  if  not  actually 
destroyed. 

St.  Lawrence  Wzilerway  Plan — ^Ex- 
ceedingly little  late  or  comprehen- 
sive information  has  been  made 
available  on  this  project,  which  has 
been  hanging  fire  for  several  years. 
Best  information  at  present  is  that 
numerous  islands  and  shallows  of  the 
St.  Lawrence,  between  New  York 
state  and  Canada,  would  be  inim- 
dated  if  the  project  goes  through, 
and  the  fate  of  one  of  the  country's 
finest  smallmouth  bass  regions  would 
be  in  jeopardy.  A  thorough  study  and 
report  on  recreational  resource  im- 
pacts and  results  would  be  wel- 
comed. 

Central  Utah  Project;  Reclamation 

— While  not  yet  in  final  form,  it  ap- 
pears that  this  project,  as  now  out- 
lined, would  completely  ring  the 
Uinta  mountains,  highest  and  most 
spectacular  in  Utah,  with  irrigation 
canals  which  would  seriously  dis- 
rupt fish  habitat  conditions.  Granted 
that  Utah  needs  water,  the  principle 
of  a  full  investigation  of  all  resource 
factors,  from  the  top  of  the  mountain 
down,  applies. 

Central  Arizona  Project;  Reclama- 
tion— Even  conservationists  of  Ari- 
zona despair  of  getting  effective  con- 
trol measures  under  way  ahead  of 
construction  on  this  $738,000,000  pro- 
posal. The  Bridge  Canyon-Kanab 
projects  mentioned  elsewhere  are 
parts  of  this  one.  The  cold  fact  is  that 
the  irrigable  parts  of  Arizona  already 
are  overdeveloped;  the  people  on  the 
land  are  using  up  available  water — 
surface  and  subsurface — faster  than 
nature  can  provide  it.  In  order  to 
keep  going  along  the  lines  now 
marked  out,  they  want  more  and 
ever  more.  It  is  human  to  aspire,  but 
where  is  the  stopping  point?  To 
raise  the  question  lays  us  open  to 
accusations  of  trying  to  block  "prog- 
ress."  So  be  it. 


CRITICAL  SITUATIONS  IN 
NATIONAL  PARKS  and  MONUMENTS 


GENERAL— The  threatening  situ- 
ations in  our  National  Parks  and 
Monuments  are  exploitation  versus 
preservation  of  those  values  for 
which  the  park  system  was  estab- 
lished. It  is  a  question  in  every  case 
whether  the  park  areas,  the  park 
concept,  shall  be  surrendered  to  in- 
terests that  find  it  convenient  and 
to  their  profit  to  exploit  some  re- 
source in  the  parks  and  monuments, 
and  in  doing  so,  break  down  and  un- 
dermine the  whole  vast  system  of 
recreational  values  we  have  pre- 
served within  these  public  prop- 
erties. 

The  park  and  monument  system 
embraces  less  than  1%  of  the  total 
area  of  the  nation.  It  would  seem 
that  we  can  afford  to  keep  these 
areas  inviolate. 

JACKSON  HOLE  NATIONAL 
MONUMENT 

HISTORY— No  one  controversy  of 
the  past  few  years  has  blazed  across 
the  country  as  the  one  over  whether 
a  few  local  interests  shall  succeed  in 
abolishing  this  public  reservation. 

Many  years  past,  many  people  be- 
gan to  propose  that  the  superlatively 
scenic,  recreational,  educational,  sci- 
entific and  historic  values  that  exist 
in  the  present  Jackson  Hole  National 
Monument  should  be  preserved  for 
use  and  enjoyment  of  all  citizens.  In 
1919  a  movement  toward  this  end 
was  embodied  in  a  bill,  H,R.13350, 
introduced  by  Rep.  Mondell,  Wy- 
oming, to  extend  Yellowstone  Na- 
tional Park  southward  to  embrace 
the  present  Grand  Teton  National 
Park  on  the  west  side  of  Jackson 
Hole  and  much  of  the  present  mon- 
ument. It  was  passed  by  the  Hduse; 
blocked  in  the  Senate.  In  1923,  local 
citizens  attempted  to  raise  funds  to 
purchase  private  holdings  within  the 
present  monument  area,  to  donate 
these  to  the  nation.  They  were  un- 
able to  raise  sufficient  funds. 

John  D.  Rockefeller,  Jr.,  became 
interested  while  visiting  the  area;  in 
1926  he  offered  to  undertake  acqui- 
sition of  private  lands  to  be  given 
to  the  nation  when  it  became  firmly 
established  as  a  park  or  monument 
area.  In  1927-28  elected  officials  of 
Wyoming,  members  of  Congress,  and 
Interior  Secretary  Work  approved  a 
purchase-donation  plan,  and  Presi- 
dent Coolidge  withdrew  Jackson 
Hole  lands  from  entry  to  facilitate 
the  program.  The  Rockefeller  pur- 
chases started. 


In  1929,  Interior  Secretary  Wilbur 
visited  the  area,  approved  its  preser- 
vation, and  President  Hoover  con- 
curred. 

In  1930  the  U.  S.  Senate  Special 
Wildlife  Committee  visited  Jackson 
Hole  and  a  group  of  local  citizens 
proposed  establishment  of  an  area 
larger  than  presently  is  within 
bounds  of  the  monument,  to  be  held 
for  that  sort  of  use. 

In  1934,  Sen.  Gary,  Wyoming,  in- 
troduced a  bill  to  add  the  Jackson 
Hole  area  to  Grand  Teton  National 
Park;  the  bill  was  reported  favorably 
to  the  House,  but  was  not  acted  on 
before  adjournment. 

With  this  as  history,  on  March  15, 
1943,  President  Roosevelt,  acting  un- 
der the  "Antiquities  Act"  of  1902, 
under  which  authority  all  national 
monuments  have  been  established, 
proclaimed  the  present  Jackson  Hole 
National  Monument. 

The  exterior  boundaries  encom- 
passed 223,000  acres.  Of  this  77.6% 
was  federally  owned,  15.2%  had  been 
purchased  by  Rockefeller,  6.6%  were 
privatley  owned,  and  0.6%  belonged 
to  the  State  of  Wyoming. 

About  8000  acres  within  the  mon- 
ument were  under  cultivation,  prin- 
cipally growing  hay;  2500  of  these 
acres  were  irrigated.  Of  the  total 
monument  area,  about  54,000  acres 
had  been  used  by  private  parties  for 
stock;  about  6300  head  of  livestock 
grazed  this  area  for  brief  periods 
each  season. 

A  small  group  of  individuals  im- 
mediately began  a  violent  campaign 
to  smash  the  monument. 

These  opponents  were  and  are  po- 
litically potent  in  their  particular 
localities.  Congressman  Barrett,  Wy- 
oming, introduced  a  bill  in  Congress 
in  1943  (H.R.2241)  to  abolish  the 
monument.  Political  interests  filed 
suit  to  test  the  legality  of  the  procla- 
mation establishing  the  monument 
(with  every  other  monument's  le- 
gality involved  in  the  outcome).  The 
suit  was  lost. 

Barrett's  first  bill  to  abolish  the 
monument  passed  Congress  in  1944, 
probably  without  the  import  of  the 
measure  being  realized,  but  was 
pocket  vetoed  by  Pres,  Roosevelt. 

Undaunted,  Barrett  introduced  H. 
R.  1330  in  the  80th  Congress,  again 
seeking  to  wreck  the  monimient.  By 
this  time  conservationists  were 
aroused  over  the  entire  nation.  Bar- 
rett got  the  bill  reported  favorably  to 
Committee.  It  never  got  out  of  Rules 
and  back  on  the  floor. 


During  this  squabbling  and  the 
attempts  to  smash  the  monum3nt, 
clear  evidence  emerged  that  just  a 
few,  a  very  few,  determined  indi- 
viduals remain  as  the  core  of  oppo- 
sition. Most  Jackson  Hole  residents 
favor  the  monument  as  is.  National 
expressions  of  condemnation  of  the 
move  to  abolish  were  plainly  the 
reason  for  Barrett's  H.  R.  1330  being 
"killed"  in  the  Rules  committee  last 
session. 

It  should  be  apparent  at  this  junc- 
ture, that  the  public  is  determined  to 
prevent  a  small  group  of  individuals 
from  smashing  the  monument.  It 
now  has  been  established  approxi- 
mately SIX  YEARS. 

THROUGHOUT  THOSE  YEARS 
opponents  to  the  monument  have 
succeeded  in  placing  a  "rider"  on 
National  Parks  appropriations,  pro- 
hibiling  expenditure  of  funds  on  de- 
velopment and  administration  of  this 
public  property.  There  has  been  a 
terrific  increase  of  tourist  travel  to 
Jackson  Hole.  Congestion  is  great  in 
Grand  Teton  Park,  and  it  is  impera- 
tive that  additional  facilities  and 
space  be  developed  in  the  adjacent 
Jackson  Hole  National  Monument. 

Far  beyond  that  is  the  principle 
of  whether  such  action  as  the  op- 
ponents attempted  can  break  down 
the  monimient.  Reasons  advanced  by 
the  opposition  have  been  that  the 
grazing  (of  6300  cattle;  short  season) 
is  of  paramount  importance;  that  Te- 
ton county  would  lose  tax  income; 
that  people  in  the  "monument  would 
be  dispossessed;"  and  other  far  more 
extravagant  contentions.  All  valid 
existing  rights  have  already  been 
protected,  and  the  county  would  be 
assured  full  reimbursement  for  any 
lost  local  taxes,  if  legislation  pro- 
posed repeatedly  in  the  past  had 
been  enacted. 

STATUS— The  monument  has  ex- 
isted, undeveloped,  six  years  be- 
cause of  that  recurrent  rider  on  parks 
appropriaiions.  The  question  is,  can 
one  selfish,  stubborn  group  continue 
to  deny  public  use  of  public  prop- 
erty by  such  methods.  It  must  be 
accepted  thai  after  six  years  of  fail- 
ure to  abolish  it,  the  monument  is 
an  ESTABLISHED  FACT. 

Nobody  should  underrate  the 
Jackson  Hole  National  Monument 
controversy.  Jackson  Hole  National 
Monument  is  a  Jest  battleground  in- 
volving  the  whole  principle  of  pri- 
vate exploitation  and  greed  versus 
public  interest.  The  public  should 
demand  funds  to  develop  it! 


"Glacier  View  dam  is  probably  the 
greatest  threat  to  the  integrity  of 
the  (National)  Parks  right  now." 

HISTORY — This  project  of  the  Ar- 
my Engineers  will  be  publicized 
among  conservationists.  It  is  a  "unit" 
of  the  Columbia  River  Basin  grand 
plan.  It  is  labeled  a  flood  control  pro- 
ject, but  actually  involves  power  pro- 
duction more  than  anything  else — 
three  generating  units  producing 
71,500  kilowatts. 

In  a  report  of  Oct.  1,  1948,  North 
Pacific  Division,  the  Army  Engineers, 
states  that  this  dam,  on  the  North 
Fork  of  Flathead  river,  would  create 
3,160,000  acre  feet  of  storage  capa- 
city, and  "completely  control  this 
branch  of  the  Flathead  river."  The 
dam  will  be  an  earth  embankment 
about  416  feet  high  and  about  2100 
feet  long. 

Quoting    directly    from    that    re- 
port, "Glacier  View  Reservoir  will, 
at  normal  pool,   cover   an   area   of 
about  48  square  miles,   about  one- 
third  of  which  is  Glacier  National 
Park  land.  Nearly  all  of  the  reser- 
voir  area   is   covered   with    second 
growth,   brushy   fir   and   lodge-pole 
pine.  Flowage  costs  will  be  relatively 
low,  as  the  area  is  essenliJdly  unde- 
veloped;   there    are,    however,    38 
privately-owned  homes,  a  store,  six 
Park   and   Forest   Service   building 
groups,  forest  roads,  telephone  lines 
and   minor    mineralized   but   unde- 
veloped areas  in  the  reservoir  area." 
The  reservoir  would  inundate  19,- 
840  acres  of  land  within  the  park. 
During  the   1948  flood,  the  crest 
from  the  North  Fork  of  the  Flathead 
river  did  not  reach  the  lower  Colum- 
bia river  reaches  until  some  ten  or 
twelve  days  after  the  crest  of  the 
main  flood  had  passed  and  subsided. 
WHAT    IS    THREATENING  ?  — 
Beyond  all  other  factors  involved,  is 
the  primary  one  of  invading  an  area, 
selected  and  set  aside  for  park  use, 
for  the  preservation  of  natural  con- 
ditions, by  a  use  utterly  foreign  and 
destructive  to  those  to  which  a  na- 
tional park  is  dedicated.  To  propose 
this  dam  is  sheer  contempt  for  the 
guiding  principles  which  brought  our 
national  park  system  into  being. 

The  area  that  this  project  might 
wipe  out  in  one  of  our  greater  na- 
tional parks  is  of  high  importance  in 
itself.  But  far  beyond  that  is  the 
inherent  threat  to  all  national  parks 
through  establishing  this  precedent. 
Contrary  to  the  estimat-es  of  the 
Army  Engineers  that  timber  flooded 
would  be  "scrub,"  the  Park  Service 
states  that  8000  acres  of  virgin  timber 
would  be  lost;  a  portion  of  it  one  of 
the  best  remaining  stands  of  Pon- 
derosa  pine  found  in  the  northern 
Rockies. 


THE  CASE  OF  GLACIER  VIEW  DAM 


The  flooding  of  this  area  would 
wipe  out  over  half  of  the  winter 
range  of  northern  white-tail  deer  in 
the  park.  It  would  destroy  30%  of 
the  winter  range  of  the  park's  mule 
deer  and  elk.  About  70%  of  the  bea- 
ver habitat  in  that  locality  would 
be  flooded  out.  Over  half  of  the 
moose  in  the  park  are  found  in  this 
area,  and  they  live  on  the  existing 
swamp,  meadow  and  lake  margin 
vegetation  —  their  principal  food 
source.  The  reservoir  would  condemn 
the  moose  herd  there  to  practical  ex- 
tinction. 

STATUS  —  The  Army  Engineers 
have  gone  into  this  national  park, 
(1)  as  a  part  of  their  inclusive  "stak- 
ing out"  of  potential  dam  sites  on 
the  Columbia  drainage,  and  (2)  be- 
cause a  part  of  the  act  in  which  the 
U.  S.  accepted  jurisdiction  over  the 
park  May  11,  1910,  had  a  clause 
which  stated  that  irrigation  projects 
might  be  allowed  within  its  boun- 
daries. This  was  inserted  because 
Reclamation  at  the  time,  did  have 
two  minor  projects  set  up  within  the 
park.  It  was  a  compromise  of  the 
moment  and  no  blanket  permission 
for  anyone  to  dam  other  park  waters. 
The  Army  Engineers  held  hearings 
at  Kalispell,  Mont.,  concerning  this 
project,  on  May  25,  1948,  Many  pro- 
tests against  the  dam  were  made; 
one  outstanding  statement  on  the 
part  of  the  Master  of  the  Montana 
Grange.  Another,  equally  forcefully, 
was  made  by  Dr.  Olaus  J.  Murie,  rep- 
resenting the  Wilderness  Society.  Lo- 
cal people,  other  organizations,  pro- 
tested. 

To  indicate  the  mass  of  opposition 
to  Glacier  View  dam,  here  is  a 
partial  list  of  organizations  which 
have  gone  on  record  against  it:  Na- 
tional Audubon  Society,  American 
Planning  and  Civic  Association,  New 
York  Zoological  Society,  Sierra  Club, 
Dude  Ranchers  Association,  Wildlife 
Management  Institute,  Izaak  Walton 
League  of  America,  American  Na- 
ture Association,  American  Society 
of  Landscape  Architects,  Campfire 
Club  of  America,  Ecological  Society 
of  America,  The  Wilderness  Society, 
Federation  of  Western  Outdoor 
Clubs,  the  Garden  Clubs  of  America, 
General  Federation  of  Women's 
Clubs,  the  Mountaineers,  Inc.,  Na- 
tional Recreation  Association,  Prairie 
Club,  Save-the-Redwoods  League — 
and  others. 

Believe  it  or  noli  In  the  face  of 
such  protest,  the  Army  Engineers' 
report  referred  to  above,  prepared 
by  the  Portland,  Ore.,  division,  dated 
Oct.  1,  1948,  following  the  "hearing," 


recommended  this  project  for  approv- 
al by  Congress!  Secretary  Krug  wrote 
a  protest  to  the  Army. 

Secretary  Draper  is  quoted  as  hav- 
ing replied  that  "every  consideration 
will  be  given  to  your  views  in  the 
formulation  of  the  recommendations 
of  this  (Army)  Department  to  Cong- 
ress with  respect  to  the  Glacier 
View  project."  And  added,  "all  as- 
pects of  the  problem,  including  the 
desirability  of  preserving  public  park 
areas,  as  well  as  the  need  for  flood 
control  will  be  given  careful  con- 
sideration by  this  (Army)  Depart- 
ment with  the  view  to  arriving  at 
recommendations  to  Congress  that 
will  meet  the  desires  of  all  concerned 
to  the  fullest  extent  possible." 

We  ask:  What  is  "fullest  extent 
possible?"  Doesn't  that  say,  in  about 
so  many  words,  that  the  Army  En- 
ineers  will  cast  a  glance  at  the  vi- 
olation of  the  national  park  that 
would  ensue,  will  weigh  the  "de- 
sirability" of  preserving  the  park 
against  the  "need"  for  flood  control, 
and  then  go  right  ahead  as  originally 
planned?  The  fact  that  Glacier  View 
dam  is  still  on  the  Army  list  for  ap- 
proval seems  proof  enough. 

THE  SITUATION  AHEAD  — This 
is  a  crucial  case.  If  the  Army  En- 
gineers can  disregard  everything  ex- 
cept their  own  ideas,  then  no  areas, 
no  natural  values,  are  safe  while 
they  still  run  at  large. 

Here  is  an  extreme  illustration  of 
the  im-organization  of  agencies,  as 
between  them,  in  dealing  with  our 
natural  resources.  By  all  the  evi- 
dence,  the  Army  Engineers  are  un- 
qualified in  the  extreme  in  this  case, 
to  determine  anything  except  the 
"engineering  feasibility"  of  the  pro- 
ject. By  all  evidence  they  are  by- 
passing all  other  interests,  and  rec- 
ommending the  project  before  Con- 
gress. 

In  Glacier  View  dam  there  is  a 
local  issue  involving  one  park.  But 
along  with  its  purely  local  features, 
there  is  a  national  issue  of  the  most 
vital  importance  to  not  only  the  Na- 
tional Parks  everywhere,  but  to  the 
citizenry  as  a  whole. 

That  issue  is,  whether  any  agency 
of  the  Federal  Government  may  hold 
such  power  and  prerogatives  as  to 
be  able  to  go  its  way,  do  what  it 
wills,  regardless  of  other  considera- 
tions, other  people,  and  the  national 
wellbeing — and  make  us  like  it! 

If  the  determination  is  to  be  made 
as  to  how  much  of  a  law-unto-them- 
selves  the  Army  Engineers  may  be 
in  such  projects — here  is  the  place 
and  now  is  the  time  to  make  that 
determination. 


FLOODS  FOR  MAMMOTH  CAVE  NATIONAL  PARK 


HISTORY— This  is  an  amazing  ex- 
ample of  one  federal  agency  pro- 
posing a  project  which  would  largely 
ruin  values  in  public  property  ad- 
ministered by  an  agency  in  another 
department. 

In  1926,  Congress  authorized  the 
Mammoth  Cave  of  Kentucky  to  be 
made  a  national  park.  Private  lands 
inside  the  area  were  purchased, 
largely  by  donated  private  funds; 
condemnation  suits  were  settled;  and 
on  Sept.  18,  1926,  the  park  formally 
was  dedicated.  It  took  20  years  to 
achieve  the  goal. 

In  the  same  newspapers  that  lo- 
cally hailed  this  achievement,  read- 
ers were  informed  that  the  Army 
Engineers  proposed  a  "flood  control" 
dam  on  the  Green  river,  below  the 
park,  and  that  if  constructed,  this 
dam  would  back  up  water  which 
would  flood  the  chambers  of  Mam- 
moth Cave  to  such  an  extent  that 
the  famous  underground  "Echo 
River"  would  be  flooded  24  feet. 

Duriilg  the  time  water  would  be 
impounded,  no  visitors  could  pos- 
sibly be  taken  through  the  chambers. 
Far  more  threatening  would  be  the 
aftermath,  even  though  waters  were 
not  impounded  except  on  inter- 
mittent occasions. 

The  underground  rivers  carry  silt 
Backed  up,  this  silt  would  settle  in 
still  waters  caused  by  impounding. 
After  each  flooding  there  would  be 
necessity  for  cleaning  up  the  cave. 

Flooding  would  probably  coat  the 
beautiful  formations  now  found  in 
the  cave.  Silt  would  fill  present  un- 
derground channels.  Underground 
gardens  of  ferns  would  be  submerged 
and  killed.  There  is  a  question  of 
whether  the  "blind  fish"  and  other 
strange  aquatic  life  would  survive 
the  floodings. 

There  are  corridors  and  caverns 
still  in  the  park  which  have  not  been 
fully  explored  or  opened  to  the  pub- 
lic. These  would  be  inundated  and 
probably  ruined. 

Over  long  stretches  of  time  the 
cave  would  be  closed  because  it  was 
filled  with  water. 

Plans  of  the  Army  Engineers  are 
for  a  dam  on  Green  river,  which 
would  back  up  water  to  an  elevation 
of  450  feet.  Those  who  have  investi- 
gated declare  that  holding  water 
back  in  the  Green  river  by  the  pro- 
posed dam,  at  any  level  higher  than 
421.2  feet,  will  so  flood  the  cave  it 
will  force  it  to  close,  since  visitors 
could  not  go  through..  Even  at  that 
level,  damage  will  begin  in  the  cave. 
The  Army  Engineers  contend  that 
the  benefits  from  "fiood  control"  be- 


low the  dam  they  propose  will  vastly 
outweigh  the  "economic"  loss  of  the 
cave  flooding. 

STATUS — The  plans  are  made  for 
this  dam.  The  project  is  up  for  ap- 
proval. 

Thii  is  a  case  history  involving 
the  whole  principle  of  cross-purpose 
aclivilies  between  bureaus  in  sep- 
arate departments  thai  should  be 
associated  under  one  correlating,  co- 
ordinating directional  head! 

Grand  Canyon  Threats 

GENERAL— As  part  of  the  Colo- 
rado River  Basin  scheme  which  em- 
braces the  entire  watershed,  and  of 
which  the  previously  mentioned  Col- 
orado-Big Thompson  diversion  is  a 
part,  two  proposals  by  Reclamation 
have  a  direct  bearing  on  values  in 
Grand  Canyon  National  Park  and 
Grand  Canyon  National  Monument. 

BRIDGE  CANYON  DAM  — This 
huge  dam  would  go  in  the  Colorado 
near  the  lower  end  of  Grand  Canyon 
National  Park,  and  would  back  wa- 
ter for  18  miles  into  the  park. 

This,  as  an  invasion  of  the  national 
park,  would  be  undesirable,  but  its 
worst  aspects  are  in  connection  with 
associated  plans  of  the  Bureau  of 
Reclamation. 

The  Marble  Canyon-Kanab  project 
is  the  real  whinger  in  this  case.  At 
Marble  Canyon,  upstream  from 
Grand  Canyon  park,  a  diversion  dam 
would  be  thrown  across  the  Colo- 
rado river,  and  all  water  above  a 
minimum  flow  of  1,000  cubic  feet  per 
second  would  be  detoured  out  of  the 
great  canyon  to  Kanab  creek.  The 
water  would  be  sent  through  a  tun- 
nel 42 14  miles  long,  under  the  Kaibab 
plateau,  to  gush  down  penstocks  to 
a  power  plant  on  Kanab  creek.  The 
diversion  would  destroy  much  of  the 
wild  beauty  of  the  river  plunging 
through  its  canyon,  by  cutting  its 
flow  to  the  bone. 

Eliminate  the  national  park  factor 
and  Bridge  Canyon  dam  alone  could 
be  tolerated  because  of  other  bene- 
fits that  reasonably  could  be  ex- 
pected. The  lower  part  of  the  present 
park  is  not  especially  spectacular,  by 
comparison.  Above  the  present  park 
are  two  areas  which  ARE  of  park 
caliber.  These  are  Vasey's  Paradise, 
a  lovely  spring  in  the  desert,  with  a 
small  green  valley,  and  Red  Wall 
Cavern,  450  feet  wide  and  250  feet 
deep,  eroded  in  the  canyon  wall. 

Take  the  lower  18  miles  out  of  the 
park  and  increase  its  upstream  boun- 
daries  to   include  Vasey's   Paradise 

and  Red  Wall  Cavern,  and  we  could 

stomach   Bridge   Canyon   dam — ^but 


NOT  KANAB. 

Bridge  Canyon  would  prolong  the 
life  of  Hoover  dam  and  Lake  Meade, 
by  holding  back  silt  that  now  threat- 
ens them.  This  points  up  Reclama- 
tion's shortsightedness  in  the  matter 
of  silt.  All  that  Bureau  can  propose 
seems  to  be  still  more  silt-catching 
reservoirs,  rather  than  upland  con- 
trol of  erosion.  Fourteen  per  cent  of 
the  Colorado's  watershed  above 
Meade  is  in  Navajo  Indian  reserva- 
tion; that  reservation  gets  only  21/2 
per  cent  of  the  basin's  moisture,  but 
contributes  20  per  cent  of  Lake 
Meade's  silt.  What  is  being  done  by 
Interior  to  correct  that  situation? 
moment— but  it  is  all  triggered  up  to 
sbcot  for  approval  and  later  appro- 
priations. 

In  both  of  these  instances,  the 
most  pertinent  factor  is  that  plans 
are  drawn  or  in  the  making  to  set  up 
such  projects.  The  Bridge  Ferry  pro- 
ject is  all  ready  to  go  ahead  if  au- 
thorized. 

Everglades  and 
Flood  Control 

Army  Engineers  propose  a  project 
affecting  the  flow  of  water  draining 
from  Lake  Okeechobee,  south,  across 
Everglades  National  Park.  Detailed 
reports  are  not  available,  but  the 
purpose  is  to  provide  fresh  water  for 
the  Miami  area  and  to  control  floods. 

General  appraisal  at  the  moment 
is  that  the  threat  is  not  too  serious, 
but  its  potential  is  to  raise  cain  in 
the  national  park.  Full  plans  should 
be  reviewed;  no  appropriation 
should  be  granted  for  a  "start"  that 
has  a  great  chance  of  ending  in  an 
"enlarged  project,"  as  often  happens 
after  one  is  once  begun! 

Everglades  Park 
Extension 

Congress  authorized  in  1944  a  to- 
tal of  2000  square  miles  in  the  park. 
Bills  were  introduced  in  the  80th 
Congress  to  pave  the  way  for  includ- 
ing privately-owned  and  state  lands 
in  the  park. 

Although  conservationists  a  year 
NOT  to  grant  mineral  rights  on  any 
ago  strongly  urged  the  Park  Service 
private  lands  to  be  acquired  for 
rounding  out  the  Everglades  park 
boundary,  such  a  right,  extending 
until  1956,  was  given  to  one  land 
company.  As  a  BUSINESS  proposi- 
tion, it  may  have  been  a  good  deal, 
since  chances  appear  slim  that  oil 
will  be  found  under  the  'Glades. 
However,  this  was  very  bad  as  a 
precedent-setting  affair.  It  may  make 
it  difficult  for  the  service  to  withhold 
similar  rights  when  acquiring  exist- 
ing private  interior  holdings  within 
other  existing  national  parks. 


HISTORY — One  of  our  newer  ma- 
jor parks,  438,000  acres  lying  directly 
north  of  Sequoia  National  Park,  in- 
cludes the  two  scenic  basins  of  the 
Middle  and  South  forks  of  the  Kings 
river.  As  early  as  1891,  John  Muir 
urged  national  park  status  for  this 
area.  The  Sierra  Club,  of  which 
John  Muir  was  first  president,  (1892- 
1914),  consistently  urged  that  it  be 
made  a  national  park.  In  the  last  ten 
years,  this  area,  comparable  in  its 
way  to  Yosemite,  has  been  designated 
a  national  park,  and  has  increasingly 
drawn  people  to  it. 

At  the  time  the  park  was  created, 
two  areas  of  park  quality  at  the 
western  side  were  not  included  with- 
in its  boundaries.  They  are  the  Te- 
hipite  and  Cedar  Grove  areas.  The 
former  is  the  "vestibule"  canyon 
floor,  the  main  introduction  as  one 
enters,  to  the  Middle  Fork  of  Kings 
river.  Cedar  Grove  is  a  similar  unit 
on  the  South  Fork. 

The  reason  for  exclusion  of  these 
areas  was  a  compromise  at  that  time, 
with  irrigation  interests  in  the  San 
Joaquin  valley.  These  spots  are  po- 
tential reservior  sites,  and  had  ten- 
tative consideration  by  Reclama- 
tion for  that  use. 

With  outstanding  cooperation  by 
the  Army  Engineers  and  Reclama- 
tion and  the  valley  irrigationists,  it 
was  possible  to  develop  a  reservoir 
farther  down  stream,  after  the  Mid- 
dle and  South  forks  had  joined,  at 
Pine  Flats,  well  west  of  the  park 
boundary.  The  highest  commenda- 
tion for  this  arrangement  as  against 
"reservoiring"  in  or  adjacent  to  the 
park,  should  be  accorded  the  Ar- 
my, Reclamation  and  local  irrigation- 
ists. Pine  Flats  reservoir,  with 
1,000,000  acre  feet  capacity  is  under 
construction  at  this  time.  It  is  judged 
it  will  utilize  all  the  available  water 
for  irrigation,  impound  it,  create  new 
values,  without  injuring  other  values. 

This  solution  has  largely,  if  not 
completely,  met  irrigation  and  power 
needs  in  the  immediate  area. 

However,  another  governmental 
unit,  the  city  of  Los  Angeles,  has 
thrust  itself  into  the  scene,  attempt- 
ing to  revive  old  filings  on  dam  sites 
within  the  Kings  Canyon  National 
Park. 

The  Los  Angeles  filings  were  made 
in  1920.  They  were  rejected  by  the 
Federal  Power  Commission  in  1923, 
Quiet  through  the  years,  the  Depart- 
ment of  Light  and  Power,  on  May 
4,  1948,  submitted  a  written  appli- 
cation to  the  Federal  Power  Com- 
mission to  revive  and  reinstate  these 
old  applications.  The  reinstatement 
was   denied.   Reliable  reports   state 


PARKS  OR  POWER-HOUSES- 
KING'S  CANYON,  CALIFORNIA 


that  representatives  of  Los  Angeles 
have  said  that  either  there  would 
be  new  filings  on  these  sites  or  a 
bill  would  be  introduced  in  Congress 
to  allow  £in  invasion  of  the  national 
park  area. 

Three  reserviors  are  smack  in  the 
interior  of  the  national  park,  A 
fourth,  outside,  would  flood  Tehi- 
pite  valley.  A  fifth  would  flood  Cedar 
Grove.  The  last  named  two  are  the 
"vestibule"  areas  to  the  canyons 
above,  not  included  in  the  park  when 
it  was  created  because  of  irrigation 
potentials — now  fully  realized  when 
the  Pine  Flats  project  is  completed! 

The  Federal  Power  Commission 
definitely  states  that  it  has  no  juris- 
diction inside  the  national  parks;  the 
Secretary  of  Interior  has  that.  But 
in  the  case  of  Tehipite  and  Cedar 
Grove,  outside  the  park,  it  may 
have  jurisdiction. 

The  Los  Angeles  proposal  includes 
4414  miles  of  covered  conduits,  tun- 
nels and  penstocks;  power  houses; 
high-voltage  transmission  lines.  The 
projects  would  be  for  "power"  alone, 
since  all  irrigation  water  available  is 
alloted  to  the  Pine  Flats  reservoir. 

"The  problem  has  its  economic  and 
political  as  well  as  its  philosophical 
ramifications.  It  involves  the  battle 
of  public  versus  private  power,  pow- 
er versus  irrigation,  conservation 
versus  exploitation.  Long-range  con- 
sideration must  be  given  to  the  life 
expectancy  of  dams,  to  the  possi- 
bilities of  developing  atomic  power 
which  might  be  used  in  part  to  dis- 
till seawater  for  coastal  desert  cities; 
for  whatever  we  do  to  our  national 
parks  will  certainly  be  long-range 
destruction."  (Sierra  Club  Bulletin, 
May,  1948). 

THE  THREAT  is  apparent.  The 
history  of  Hetch-Hetchy,  and  how 
the  power-pressure  of  that  day  made 
that  gem-valley  into  a  reservoir- 
power  mechanism,  should  warn  of 
what  might  impend  at  Kings  Can- 
yon. 

More  imminent  is  what  may  hap- 
pen to  Tehipite  valley  and  Cedar 
Grove,  those  areas  now  outside  the 
park,  but  which  physically  and 
functionally,  should  be  included 
within  the  park.  The  reason  for  their 
original  exclusion  has  passed;  the 
Pine  Flat  dam  has  met  the  needed 
impoundings  these  two  areas  might 
have  supplied. 

Reclamation  is  making  a  survey 
of  further  possible  projects,  which 
will    include    Tehipite    and    Cedar 


Grove — for  they  are  outside  the  na- 
tional park.  But  Ihey  should  be  in- 
side  the  park. 

CONSTRUCTIVE  APPROACH  — 
The  first  vital  move  is  to  recognize 
the  status  of  the  park-stature  areas 
at  Tehipite  and  Cedar  Grove,  and 
by  amendment  of  the  act  creating 
Kings  Canyon  National  Park,  include 
them — as  they  should  be. 

Beyond  that,  although  the  Fed- 
eral Power  Commission  has  rejected 
the  application  for  reinstatement  of 
the  Los  Angeles  filings,  rightfully 
pointing  out  that  the  FPC  does  not 
have  jurisdiction  inside  national 
parks,  Los  Angeles  may  pursue 
either  of  two  courses,  or  both.  New 
filings  may  be  made — and  would 
most  certainly  be  rejected  because  of 
the  park  status  of  three  sites  in- 
volved. On  Tehipite  ai^d  Cedar 
Grove,  if  they  remain  in  present  sta- 
tus, the  city's  application  might  be 
rejected,  but  Reclamation  be  given 
the  go-ahead.  The  other  course  of  the 
city  of  Los  Angeles  would  be  to 
attempt  to  put  through  a  bill  in 
Congress  to  allow  their  projects  to 
ram  into  (and  practically  gut)  the 
park. 

The  argument  advanced  for  the 
need  to  set  up  these  power  projects, 
is  that  the  increased  population  of 
the  area  must  have  this  power  to 
continiue  to  thrive.  The  answer  to 
that  is  very,  very  simple — and  irre- 
futable. Increased  population  de- 
mands the  preserving  of  ample  fa- 
cilities for  recreation  just  as  posi- 
tively as  it  demands  power.  Power 
can  be  produced  by  other  means; 
even  hydroelectric  power  can  be 
produced  by  installations  at  other 
points  not  jeopardizing  the  magni- 
ficent values  in  this  national  park. 
If  the  qualities  which  make  the 
King's  Canyon  National  Park  sta- 
tion are  defaced,  if  not  destroyed, 
there  is  no  replacement  or  substitute. 

Only  concerted  and  unified  na- 
tional strength  can  thwart  the  pow- 
er-pressure-political sort  of  attack 
which  might  develop  in  such  a  case 
as  this. 

The  Tehipite  valley  and  Cedar 
Grove  areas  should  now  be  included 
in  Kings  Canyon  National  Park. 
That  is  a  first,  protective  step. 

Beyond  that  lies  the  need  for  con- 
stant, determined  vigilance  which 
will  blast  any  move  to  make  a  pow- 
er-house out  of  the  natural  wealth 
we  have  in  the  scenic  and  inspira- 
tional environs  of  Kings  Canyon  Na- 
tional Park. 


THE  OLYMPIC  NATIONAL  PARK  CASE 


HISTORY  —  In  1897  President 
Cleveland  created  the  2,188,800-acre 
"Olympic  Forest  Reserve."  In  1901, 
a  fifth  of  the  reserve  was  eliminated 
and  quickly  logged.  In  1904  the  first 
agitation  for  a  national  park  in  the 
Olympics  began,  and  in  1909  T, 
Roosevelt  established  Mount  Olym- 
pus National  Monument.  .Under  the 
pressure  of  those  who  wanted  to  log, 
half  the  national  monument  was 
eliminated  in  1917.  Wallgren  intro- 
duced a  bill  in  1935  for  the  creation 
of  Olympic  National  Park.  The  bill 
failed  in  three  sessions  of  Congress; 
was  enacted  in  1938  with  powerful 
support  of  local  people  and  national 
conservation  organizations. 

Additions  based  on  a  careful  study 
were  made  by  Congressional  action 
in  1940.  In  1942,  lumber  interests  at- 
tempted to  get  hold  of  stumpage 
within  the  park,  claiming  this  was 
the  major  available  Sitka  spruce 
stand.  The  Secretary  of  the  Interior 
stopped  this  raid,  pointing  out  that 
spruce  was  available  elsewhere.  In 
1946  another  raid  started,  based  on 
a  cry  for  "veterans'  housing."  Lum- 
bermen's trade  publications  pointed 
out  sufficient  lumber  existed  in  other 
locations  and  this  attempt  fizzled. 
But  in  1947  a  new  thrust  to  shear 
off  sections  of  this  national  park  be- 
gan. The  scheme  was  to  take  from 
the  park,  areas  containing  great 
stands  of  virgin  rain  forest  (and  of 
course  quite  a  spot  of  lumber  in 
terms  of  local  logging  activities).  Not 
one,  but  a  whole  handful  of  bills, 
went  into  the  Congressional  hopper. 
The  confusing  pattern  resulting 
brought  pulling  and  hauling.  But  the 
essential  feature  is  that  some  34,000 
acres  of  forested  wilderness  on  the 
west  slopes  of  the  Olympics  were  to 
be  chopped  off  the  park. 

The  essential  motivation  for  the 
proposals  is  found  in  the  capacity  of 
local  lumber  mills.  They  are  built  to 
cut  not  the  annual  increment  of  saw- 
log  timber  in  the  area,  but  to  exploit 
the  existing  forests  on  a  large  ca- 
pacity basis.  Having  cut  much  of  the 
timber  that  had  been  growing  there 
over  long  years,  not  harvesting  but 
cutting  into  capital  stock,  they  must 


have  more  "virgin"  forest  to  keep 
going  at  the  rate  for  which  they 
are  organized. 

On  the  west  side  of  the  Olympic 
National  Park  there  are  these  stands 
of  great  old  rain  forests.  They  are 
wilderness,  a  part  of  the  complete 
park,  an  outstanding  feature  to  be 
preserved  as  representative  natural 
forest.  When  all  other  similar  areas, 
outside  the  park,  are  logged  off,  this 
can  remain  to  show  what  conditions 
were  before  such  cutting  took  place. 

Lumber  mills  in  other  sections  of 
the  country,  where  cut-it-all-now 
tactics  wiped  out  the  original  stands 
of  timber,  have  had  to  adjust  to  a 
program  of  continued-yield  cutting. 
The  giant  mills  that  ripped  up  the 
forests  of  the  lake  states,  the  east, 
the  south,  "ate"  themselves  out  of 
logs.  Now,  mills  operating  on  the 
sustained-yield  basis  are  a  stable 
industry  in  those  boom  areas  of  the 
past. 

Mills  of  the  area  involved  in  the 
effort  to  whittle  off  part  of  Olympic 
National  Park  will  have  to  come  to 
an  adjustment,  too.  Even  though  the 
park  were  opened  to  lumbering  now, 
the  lumbermen  would  merely  be 
postponing  the  inevitable. 

High  prices  for  lumber  are  an  in- 
centive to  those  who  want  timber 
within  the  park. 

The  basic  question  is,  whether  the 
nation  as  a  whole  should  deliver  a 
bit  of  forest  that  will  become  in- 
creasingly valuable  as  representative 
of  original  conditions,  to  a  localized, 
special  interest  demand  that  will  for- 
ever wipe  out  the  value  of  that  for- 
est as  it  now  stands. 

NATURE  AND  STYLE  OF 
THREAT— The  threat  is  easily  seen. 
In  the  first  place,  this  is  another  at- 
tempt on  the  part  of  commercial  in- 
terests to  break  down  the  very  es- 
sence of  national  park  objectives  for 
immediate  profit  to  a  few.  The  real 
answer  to  the  national  need  is  not 
this  bit  of  lumber;  it  is  the  appli- 
cation of  sound  resource  manage- 
ment to  all  our  timber  lands  to  pro- 
duce more  abundantly,  over  the 
years,  on  a  sustained  basis.  What- 
ever might  be  thrown  into  the  pot 
at  this  time  by  cutting  these  forests 
in  the  Olympic  National  Park  is  of 
little  consequence  in  relation  to  the 
lumber  supply  even  today. 


Here  again  is  the  fundamental 
threat  to  national  park  integrity,  just 
as  in  all  similar  prowls  which  would 
be  profitable  to  a  few  individuals. 

If  this  were  to  go  through,  every 
stand  of  timber  in  every  national 
park  would  be  in  jeopardy.  If  that 
relatively  minor  stand  of  timber  in 
Olympic  is  so  badly  needed,  then 
every  park  should  be  opened  to  the 
logger.  That  is  the  height  of  fallacy. 
The  timber  in  the  national  parks  can- 
not be  of  such  volume,  such  impor- 
tance. Nothing  short  of  national  sur- 
vival should  be  advanced  as  a  reason 
for  cuttinig  timber  in  the  parks  for 
commercial  purposes.  Opening  up 
a  timber  stand  of  any  sort  in  any 
park  just  to  keep  some  certain  few 
mills  running  at  a  capacity  which  is 
above  the  sound  practice  of  har- 
vesting local  annual  increments, 
doesn't  meet  "national  survival" 
conditions. 

So  the  whole  issue  of  lumbering 
for  commercial  purposes  in  the  na- 
tional park  system  is  involved  in  this 
one  case. 

PRESENT  STATUS— No  bills  pro- 
posing dismemberment  of  the  Olym- 
pic National  Park  passed  the  80th 
Congress.  Most  probably  there  will 
be  new  bills  introduced  to  chop  up 
the  Olympic  National  Park  and  keep 
the  local  limiber  mills  running.  It  is 
almost  as  certain  as  sunrise  and 
taxes. 

THE  WAY  AHEAD— The  conser- 
vationists are  far  better  alerted  to 
this  threat  than  most  other  critical 
situations,  partly  because  a  nation- 
wide issue  is  involved. 

Among  organizations  opposing  this 
dismemberment  of  the  Olympic  are: 
American  Alpine  Club,  New  York 
American  Museum  of  Natural  His- 
tory, American  Nature  Study  So- 
ciety, American  Planning  and  Civic 
Association,  Boone  and  Crockett 
Club,  California  Alpine  Club,  D.A.R., 
Sierra  Chapter,  Emergency  Conser- 
vation Committee,  Game  Breeder  and 
Sportsman  magazine,  Izaak  Walton 
League  of  America,  Mazamas  (of 
Oregon),  Mountaineers,  Inc.  (of 
Washington),  National  Council  of 
State  Garden  Clubs,  National  Parks 
Association,  New  Hampshire  Fed- 
eration of  Garden  Clubs,  Obsidians 
(Oregon),  Prairie  Club,  Sierra  Club, 
Wasatch  Mountain  Club,  Washington 
Alpine  Club,  Wilderness  Society,  and 
Wildlife  Management  Institute. 

The  magnitude  of  opposition  to 
this  proposal  to  cut  up  this  national 
park  is  impressive. 

Watch  and  watch,  therefore.  The 
price  of  protecting  those  values 
which  belong  to  all  of  us  from  ex- 
ploitation by  the  profit-seeking  few, 
is  constant  vigilance. 


Most  people  do  not  know  that  the 
grazing  of  privately-owned  domestic 
stock  is  permitted  in  a  number  of 
national  parks. 

Generally,  this  situation  is  based 
on  concessions  to  livestock  operators 
who  held  permits  on  lands  at  the 
time  the  parks  were  established. 
Many  parks  were  formerly  national 
forest  areas.  Stockmen  held  grazing 
permits  under  Forest  Service  regu- 
lations. To  oust  these  operators  car- 
ried a  degree  of  inequity.  As  a  fair 
means  of  allowing  them  to  adjust 
their  operations  over  a  long  period, 
such  livestock  owners  were  assured 
lifetime  permits  to  graze  stock  within 
the  newly-created  parks,  or  for  so 
long  as  they  remained  in  the  live- 
stock business.  In  some  instances, 
this  assurance  has  been  extended  to 
include  the  life  of  any  immediate 
member  of  the  family —- spouse, 
daughter  or  son. 

Two  phases  of  livestock  pressure 
to  increase  grazing  use  of  the  na- 
tional parks  and  monuments  are  a 
constantly  recurring  menace  to  the 
orderly  and  liberal  plan  outlined 
above.  The  first  is  a  situation  such 
as  that  occurring  in  each  of  the  two 
World  Wars.  Under  the  guise  of  a 
national  need  for  greater  food  pro- 
duction, those  holding  permits  want- 
ed to  run  more  stock  than  their 
permits  had  called  for  in  normal 
times.  Coupled  with  that  and  using 
the  same  argument,  other  stockmen 
demanded  that  they  be  allowed  to 
come  into  the  parks  and  put  their 
livestock  on  the  "unused"  meadows. 
This  is  "emergency"  pressure.  It 
is  caused  by  such  factors  as  war- 
times, drouth  and  high  prices.  During 
the  past  several  years,  we  have  had 
those  pressiires  appear  in  combina- 
tion, particularly  in  the  California 
national  parks. 

In  1942  local  grazing  interests  at- 
tempted to  have  national  parks  of 
California  opened  to  grazing  because 
of  drouth,  war  and  high  prices.  Sim- 
ilar pressures  developed  all  over  the 
country.  In  California,  late  spring 
rains  nullified  a  lot  of  the  "emergen- 
cy." In  1944  the  same  pattern  was 
repeated. 

The  1944  patter  of  the  stockmen  is 
a  bit  succulent.  They  represented 
to  Congress  and  federal  officials  that 
unless  they  were  allowed  to  put  their 
stock  on  the  parks,  they  would  have 
to  slaughter  their  purebred  breeding 
stock.  It  was  that  desperate!  When 
concessions  were  made,  the  owners 
of  purebred  stock  simply  would  not 
turn  it  out  on  wild  range — it  was 
on  the  hazardous  side  to  let  valuable 
animals  run  loose  in  such  back 
country. 
In     1948  —    another  emergency  I 


GRAZING  IN  THE  NATIONAL  PARKS 


Drouth.  Appeals  were  made  to  the 
President,  to  Congress,  and  so  on. 
Every  dry  spell  seems  to  furnish  an 
excuse  for  some  stockmen  to  demand 
their  livestock  be  allowed  in  nation- 
al parks.  There  are  quite  a  few  dry 
spells.  Weather  conditions  should 
not  be  a  basis  for  abandoning  the 
parks  to  cows  and  sheep. 

The  second  phase  of  this  grazing 
situation  in  national  parks  can  be 
pointed  up  by  two  references.  One 
is  to  the  fact  that  in  its  original  pub- 
lic admissions  of  objectives,  the 
Joint  Committee  on  Public  Lands 
of  the  "land  grab"  attempt,  out- 
spokenly said  that  after  it  had  suc- 
ceeded in  opening  the  way  to  buy 
Taylor  lands,  then  forest  lands,  even- 
tually some  areas  within  the  na- 
tional parks  and  monuments,  must 
be  turned  over  to  them — areas,  they 
said,  that  never  should  have  been 
included  in  the  parks — areas  that 
happened  to  have  grass  on  them! 

The  other  reference  is  merely  to 
call  attention  to  the  fact  that  in  1948 
the  National  Woolgrowers  conven- 
tion adopted  a  resolution  stating  that 
the  national  parks  should  be  opened 
to  grazing  of  domestic  stock — that  it 
would  not  interfere  with  the  "priv- 
ileged use"  existing  in  the  national 
parks! 

Unfortunately,  some  grazing  use 
does  exist  in  the  national  parks; 
some  as  a  matter  of  eqtiity  to  oper- 
ators who  were  grazing  within  their 
present  boundaries  before  the  parks 
were  established,  and  some  driven 
into  the  parks  by  pressure,  under  the 
"emergency"  plea.  That's  "the  foot 
in  the  door,"  And  with  the  door 
cracked  open,  with  someone  getting 
a  whack  at  the  grazing  in  the  parks, 
other  stockmen  demand  equal 
bounty. 

The  fact  is,  that  if  every  grassy 
area  within  the  present  national  park 
system  were  opened  to  commercial- 
ization by  grazing  uses,  it  would  add 
only  1/7  of  1%  to  the  total  grazing 
lands  of  the  United  States. 

The  continued  grazing,  under  the 
permits  existing  as  the  parks  were 
established,  has  damaged  some  park 
meadows  and  grasslands  to  the  point 
where  excessive  erosion  exists.  The 
Park  Service  has  had  to  take  mea- 
sures, in  some  cases,  to  heal  up  this 
damage  to  prevent  further  damage. 
You  can  count  on  a  certain  type 
of  livestock  operator — a  small  num- 
ber, it  is  true — to  continue  to  look 
longingly  upon  any  grass,  national 
park  or  not,  and  to  try  to  get  his 
stock  on  it.  The  warning  is  clear  in 
past  performance. 


PRIVATE   HOLDINGS   INSIDE 
NATIONAL  PARKS 

This  merits  mention;  it  merits  ac- 
tion. 

As  the  national  parks  were  es- 
tablished, a  number  of  private  hold- 
ings already  existed  inside  of  the 
exterior  boundaries.  Laws  creating 
the  parks  recognized  the  existing 
rights  in  these  properties  and  pro- 
vided these  should  not  be  modified 
by  the  creation  of  the  park. 

These  properties  were  homesteads, 
patented  mining  claims  and  similar 
parcels  that  had  passed  into  private 
ownership  under  our  laws  of  land  ac- 
quisition in  unreserved  areas. 

Now  these  create  problems.  An 
owner  can  set  up  any  sort  of  con- 
traption on  private  property  so  long 
as  it  does  not  conflict  with  general 
laws.  He  could  be  stopped  in  launch- 
ing a  gambling  joint  where  states 
prohibit  gambling.  But  he  could — 
and  many  have — ^put  up  a  hot  dog 
stand,  plaster  it  with  unsightly  signs, 
right  in  the  middle  of  a  scenic  won- 
der— even  block  public  view  of  it. 
And  he  has  a  right  to  do  so. 

Many  a  private  owner,  fully  ap- 
preciating the  value  of  preserving 
park  environment,  has  put  up  pre- 
sentable and  acceptable  structures 
and  operate  enterprises  not  in  con- 
flict with  park  objectives.  Many  more 
have  done  the  hurdy-gurdy  thing. 

There  is  need  for  ample  appro- 
priations to  permit  the  National 
Park  Service  to  purchase  such  pri- 
vate interior  properties  as  disrupt 
the  best  use  of  the  parks  and  shatter 
the  qualities  within  them. 


Joshua  Tree 
National  Monument 

Local  mining  interests  are  exert- 
ing pressure  to  open  the  monument 
to  mining.  Previous  exploration  for 
gold  uncovered  some  non-profitable 
deposits.  There  is  one  important  iron 
ore  deposit.  Only  seven  of  gold  pros- 
pects are  in  the  area  of  the  monu- 
ment where  Joshua  trees  occur.  In 
order  to  avoid  wide-open  monument 
prospecting,  the  National  Park 
Service  has  agreed  to  reduction  of 
the  monument,  realignment  of  boun- 
daries, excluding  some  sections  out- 
side the  Joshua  tree  forests.  National 
Parks  Association  suggests  that  if 
this  is  done,  additional  acreage  to 
compensate  should  be  added,  to  pre- 
serve the  short-leaf  Joshua  tree  not 
now  protected  anywhere  else. 


WILDERNESS  AREAS 


There  are  three  established  wild- 
erness areas  which  are  seriously 
threatened.  Each  deserves  more 
space  than  can  be  alloted.  Briefly, 
these  are  specific  threats,  and  they 
illustrate  a  general  situation  of 
threat  to  all  wilderness  areas  as 
pressure  on  them,  through  other,  un- 
protected, wilderness  being  obliter- 
ated, becomes  greater. 

THE  BOB  MARSHALL  WILDER- 
NESS AREA.  Monlana— This  wilder- 
ness area,  set  aside  as  such  in  the 
Lewis  &  Clark  National  Forest,  was 
the  first  reserve  of  this  type  estab- 
lished. It  is  high  up  on  the  Sun  river, 
west  of  Great  Falls,  Mont.,  near  the 
Continental  Divide.  As  a  wilderness 
area,  its  highest  use  was  judged  as 
being  a  part  of  unscarred  natural 
America,  to  be  kept  from  intrusion 
by  man-made  structures. 

Both  the  Army  Corps  of  Engineers 
and  the  Bureau  of  Reclamation  have 
"interests"  in  the  area.  Mostly  Rec- 
lamation. Reclamation  envisages  a 
dam,  called  Wilson  dam,  which 
would  inundate  a  considerable  part 
of  the  wilderness  area.  It  would  con- 
stitute a  serious  danger  to  big  game 
range.  This  has  not  yet  come  prom- 
inently into  the  open.  But  plans  are 
a-making  and  it  may  suddenly  come 
forth,  all  blue-printed,  budgeted  and 
"fixed,"  ready  for  quick  submission 
to  Congress  as  "recommended." 

Certainly,  before  this  wilderness 
area  is  invaded  by  such  a  project,  al- 
ternative dam  sites  should  be  con- 
sidered— if,  as,  or  when  needed. 

LAKE  SOLITUDE— This  is  part  of 
the  "complete  Missouri  Basin"  plan. 

Lake  Solitude  is  the  central  at- 
traction in  the  Cloud  Peak  Wilder- 
ness area,  Big  Horn  National  Forest, 
in  Wyoming.  In  its  present  serene 
natural  state,  it  is  a  "sanctuary  of 
solitude"  far  back  in  the  Big  Horn 
mountains,  reached  only  by  trails;  a 
sky-mirror  brooding  in  beauty  amid 
massive  mountains. 

Reclamation  proposes  a  road  driv- 
ing into  this  unviolated  wilderness, 
a  diversion  dam  down  stream,  and 
a  dam  that  would  turn  natural  Lake 
Solitude  into  a  fluctuating  reservoir, 
pumping  works.  First  estimated  at 
$370,000.  In  the  first  scheme  water 
would  be  supplied  to  2300  acres, 
supplementary  water  to  4500  acres, 
all  in  the  Paint  Rock  creek  valley, 
on  the  western  side  of  the  Big  Horn 
range.  Present  estimated  cost 
$1,500,000.  Also  revised  is  acreage  to 
be  benefited.  Now  it  is  expected  sup- 
plementary water  only  will  be  avail- 
able to  only  the  4500  acres. 

The  land  to  be  benefited  is  owned 
by  a  handful  of  local  residents.  An 


economist  for  Reclamation  testified 
at  the  Feb.  2,  1948,  hearings  on  this 
project,  that  his  people  had  gone  into 
the  Paintrock  area  and  asked  land- 
owners how  m.uch  they  thought  they 
could  pay  of  the  project  cost.  That's 
like  the  federal  government  putting 
up  a  factory  for  some  manufacturer, 
then  saying,  "You  set  your  price  on 
a  lease  for  the  whole  she-bang — 
we'll  hang  the  rest  of  the  cost  on  the 
taxpayers." 

Here  is  a  lake,  near  timberline,  in 
an  established  wilderness  area,  the 
prized  goal  of  many  people  who  have 
traveled  there  or  would  travel  there, 
which  happens  to  have  a  physical  ap- 
titude for  a  dam  being  built  across 
its  face,  a  reservoir  backed  up  over 
its  natural  basin — and  wrecked  for- 
ever. For  the  benefit  of  4500  acres 
that  would  get  "supplemental"  wa- 
ter— for  the  benefit  of  a  few  owners. 

The  report  is  that  proponents  of 
the  Solitude  dam  (those  who  would 
have  land  values  increased  while 
the  cost  of  the  project  would  be 
mostly  charged  against  someone 
else),  have  said  that  the  "conserva- 
tionists protesting  against  the  deal 
at  the  hearing  have  only  slowed  it 
up — they  haven't  stopped  it." 

The  Lake  Solitude  proposal  comes 
near  to  being  one  of  the  most  un- 
justifiable "projects"  that  anyone 
could  find  was  "engineeringly  feas- 
ible" in  the  entire  stretch  of  the 
Rockies. 

Here's  a  stab  at  the  heart  of  all  the 
wilderness  areas  set  aside  in  the  na- 
tion— an  outrageous  proposition  from 
every  angle  it  might  be  approached, 
with  the  bill  to  be  paid  mostly  by 
"someone"  other  than  those  "bene- 
fited" by  water  to  supplement  that 
already  used  on  4500  acres. 

THE  QUETICO-SUPERIOR 

INTERNATIONAL  PEACE 

MEMORIAL  FOREST 

Between  Lake  Superior  and  the 
Rainiy  Lake,  in  the  wreckage  of  the 
old  Mesabi  mountains,  is  a  tangle  of 
lakes,  streams  and  forests.  This  su- 
preme lake  country  lies  on  both  sides 
of  the  International  Boundary.  On 
the  U.  S.  side  is  Superior  National 
Forest;  on  the  Canadian  side  is  the 
Quetico  Provincial  Park. 

As  a  piece  of  exceptional  and 
unique  America,  this  area  stands 
above  all  others  of  its  general  type. 
In  its  way  it  is  on  a  par  with  Yel- 
lowstone, or  the  Grand  Canyon.  Its 
charm  lies  in  its  wilderness  qualities. 

In  1921  two  threats  raised  which 
would  have  obliterated  the  excep- 
tional qualities  of  this  area.  One  was 
a  gigantic  power  proposal  by  private 


parties,  which  would  have  turned 
beautiful  lakes  into  reservoirs — for 
private  profit.  The  other  was  a  pro- 
jected forest  road  system  which 
would  have  reduced  this  supreme 
canoe  country  to  the  level  of  the 
multitude  of  other  lakes  already 
reached  by  automotive  transport. 

Will  O.  Doolittle,  then  secretary 
of  the  American  Institute  of  Park 
Executives,  and  Paul  B.  Riis,  park 
superintendent  at  Rockford,  111., 
formed  the  Superior  National  For- 
est Recreation  Association,  with  the 
objective  of  halting  these  two  men- 
acing proposals.  This  association 
made  the  initial  drive  to  keep  this 
area  as  an  outstanding  waterway 
wilderness.  The  Izaak  Walton  League 
of  America  soon  toook  up  the  battle, 
carrying  on  as  the  association  fal- 
tered, and  this  was  followed  by  for- 
mation of  the  Quetico  -  Superior 
Council  plus  the  cooperation  of  lead- 
ing conservation  organizations  over 
the  nation. 

The  power  proposal  was  beaten 
back.  The  road  plan  was  abandoned 
by  the  U.  S.  Forest  Service  as  it 
recognized  the  values  that  could  best 
be  preserved  by  keeping  a  large 
part  of  the  area  roadless. 

Through  the  constant  efforts  of 
conservation  organizations,  notable 
progress  has  been  achieved. 

Funds  of  the  Izaak  Walton  League 
have  been  used  to  purchase  plots  of 
privately-owned  lands  at  strategic 
points  in  the  area;  in  some  cases 
properties  on  which  structures  had 
been  built.  These  are  removed  as 
properties  are  acquired,  to  allow  the 
area  to  revert  to  wilderness.  The 
80th  Congress  passed  the  Ball-Thye 
bill  (S.  1090),  which  carried  auth- 
orization for  an  appropriation  of 
$500,000  for  "the  purchase  of  land 
necessary  to  safeguard  and  con- 
solidate certain  areas  in  the  Superior 
National  Forest."  A  totally  roadless 
area  has  been  set  aside  on  the  U.  S. 
side  of  the  boundary.  Canada  has 
not  yet  moved  so  far  forward  in 
setting  up  preservation  of  the  area 
north  of  the  boundary,  but  this  has 
been  in  part  because  of  waiting  to 
see  if  the  U.  S.  would  take  necessary 
steps  to  preserve  its  side  of  this 
"Peace  Memorial"  project. 

The  program  for  private  land  pur- 
chase must  be  continued. 

The  most  serious  threat  to  wilder- 
ness values  in  this  area  now  is  the 
intrusion  of  the  airplane.  What  is 
needed  now  is  to  establish  whatever 
safeguards  must  be  set  up  to  hold 
this  area  for  its  natural,  supreme 
use — the  water-way  type  of  travel. 
An  executive  order  by  the  President 

can  achieve  this  guarantee  to  main- 
tain wilderness  values. 


HISTORY  —  In  1947  a  group  of 
farmers  near  Ladysmith  in  nor- 
thern Wisconsin  applied  to  the  state 
public  service  commlission  for  a 
power  dam  for  Dairyland  Power 
Cooperative  on  the  Flambeau  river, 
just  below  Flambeau  State  Forest.  A 
superb  canoe  stream  near  popula- 
tion centers  and  exceptional  small- 
mouth  bass  fishing  plus  high  scenic 
values  would  be  irreparably  dam- 
aged. Coincidentally,  a  bill  in  the 
state  legislature  proposed  nullifica- 
tion of  a  state  law  which  declared 
natural  scenic  beauties  were  the 
property  of  people  of  the  state,  and 
any  developments  altering  such  val- 
ues would  not  be  permitted. 

The  Wisconsin  Conservation  Com- 
mission and  many  conservation 
groups  opposed  the  dam.  The  bitter- 
ness of  opposition  caused  the  Con- 
servation Commission  to  withdraw 
objections.  The  legislature  passed 
an  amendment  allowing  county  com- 
missioners to  rule  on  whether  or  not 
such  a  dam  should  be  built. 

Federal  Power  Commission  has  nol 
yet  granted  permit  for  this  dam  ac- 
cording to  our  best  information.  This 
is  the  only  hurdle  proponents  of 
flooding-damming  have  to  get  across 
to  open  the  way  for  the  project  to  go 
ahead.  Project  number  is  1960.  Rus- 
sell Farley,  Chief  of  Division  of  Li- 
cense Projects,  Federal  Power  Com- 
mission, Washington,  D.  C,  is  the 
key  man  in  action  taken  here.  In 
Wisconsin,  local  opponents  to  this 
project  face  the  problem  of  persuad- 
ing the  state  legislature  to  repeal  that 
amendment  which  allows  county 
commissioners  to  decide  on  such  a 
project  which,  in  fact,  involves  the 
whole  state  and  many  interests  be- 
yond its  borders. 

The  Black  River  Mess  in 
New  York 

HISTORY— History  of  this  strange 
and  fabulous  anti-conservation  situ- 
ation starts  in  1885,  when  the  people 
of  New  York  established  a  forest 
preserve,  followed  in  1892  by  crea- 
tion of  Adirondack  Park.  In  1894, 
by  constitutional  amendment,  the 
state  decreed  that  "the  forest  pre- 
serves, as  now  fixed  by  law,  shall  be 
forever  kept  as  wild  forest  lands. 
They  shall  not  be  leased,  sold  or  ex- 
changed, or  be  taken  by  any  cor- 
poration, public  or  private,  nor  shall 
timber  thereon  be  sold,  removed  or 
destroyed  ..." 

But  special  interests,  in  1913,  se- 

■  cured  an  amendment  which  permit- 
ted 3%  of  the  lands  to  be  used  for 
construction  and  maintenance  of  res- 
ervoirs for  mimicipal  water  supply, 
for  canals,  and  to  regulate  the  flow 


FLAMBEAU  RIVER,  WISCONSIN 


of  streams.  This  amendment  has  two 
jokers.  If  the  peaks  and  slopes  of  the 
reserve  are  eliminated,  only  109o  of 
the  land  is  left — in  bottom  lands.  So 
3%  of  the  total  devoted  to  impound- 
ings  actually  would  mean  a  third  of 
valley  lands  could  be  flooded.  The 
other  joker  is  that  phrase  allowing 
impoundings  "to  regulate  the  flow 
of  streams." 

During  World  War  I,  by  successive 
steps,  moves  were  made  to  provide 
for  "river  regulating  districts,"  to  be 
administered  by  a  board  of  three 
members,  which  had  to  submit  their 
proposals  to  the  state  Water  Power 
and  Control  Commission,  but  such  a 
board  could,  in  fact,  disregard  even 
recommendations  of  that  slate 
agency! 

Consistently  since  the  formation 
of  the  Black  River  Board,  its  mem- 
bers have  been  officials  of  several 
paper  companies  which  use  power 
dependent  on  flow  of  the  river.  The 
whole  history  of  its  actions  has  been 
to  use  the  public  resources  of  the 
river  to  benefit  corporations  repre- 
sented by  the  membership  of  this 
board. 

This  board,  with  the  carefully- 
devised  dictatorship  over  the  Black 
river,  now  proposes  to  build  Panther 
Mountain  dam,  which  will  smear  up 
part  of  that  forest  preserve  that  the 
people  have  expected  was  to  be  kept 
inviolate.  When  the  full  import  of 
how  the  power  to  do  such  an  act  lay 
in  the  hands  of  this  self-interested 
board  was  realized,  conservationists 
in  the  state,  and  many  outside  its 
borders,  threw  their  weight  in  to 
stop  the  project. 

Newspapers  demanded  halting  of 
the  project  and  curtailment  of  the 
board's  powers.  The  Water  Power 
Commission  forthrightly  admitted  it 
could  only  accept  or  modify  but  not 
reject  plans  of  the  Black  River 
Board;  a  confession  that  sharply  ac- 
cented the  extreme  power  of  that 
board  to  do  as  it  willed.  Forty 
thousand  petition-signers  in  New 
York  protested  the  raid  on  the  Ad- 
irondack preserve.  It  became  known 
that  even  the  courts  cannot  review 
the  behavior  of  the  board  unless 
public-spirited  citizens  put  up  many 
thousands  of  dollars  as  a  bond,  to 
bring  court  action. 

The  initial  responsibility  for  rec- 
tifying a  situation  as  grievous  as  this 
one  lies  with  the  people  of  New 
York  state.  But  since  a  principle 
is  involved,  the  moral  support  of 
others,  and  other  aid  to  New  Yorkers 
in  fighting  the  crucial  battle,  may 
well  be  given  by  all  conservationists. 


Death  on  the  Breere 

A  subject  that  cannot  be  fully 
covered  in  this  booklet,  but  which 
holds  potentials  as  threatening  as 
any,  is  the  terrific  expansion  of  the 
use  of  poisons  to  kill  insects  and 
weeds.  Poison  is  poison  and  it  kills. 
The  trend  to  reach  out  to  more  le- 
thal insecticides  and  herbicides 
means  increasing  danger  of  extend- 
ing the  death-blows  beyond  the  im- 
mediate objectives  of  killing  insects 
and  weeds. 

It  is  hardly  necessary  to  point  out 
that  wholesale  destruction  of  in- 
sects and  weeds  immediately  changes 
environment  on  which  other  living 
things  depend.  The  wiping-out  of  all 
weed  types  along  borders  of  culti- 
vated fields,  the  incident  potential 
killing  of  plants  not  noxious  as  well, 
directly  affects  bird  life  that  depends 
on  the  presence  of  such  plants  for 
fcod  and  shelter.  The  wholesale  kill- 
ing of  insects  not  only  blanks  out 
food  supply  from  that  source  for 
birds,  but  kills  beneficial  insects  as 
well  as  those  that  do  damage. 

For  instance,  a  poison  spray  that 
would  kill  the  aphis  would  also  kill 
their  natural  control  by  lady-bugs. 
The  spraying  of  plants  which  require 
pollination  by  bees  may  kill  the  ma- 
jor actor  in  that  essential  process. 

The  poison-spraying  of  swampy 
waters  to  kill  out  mosquitos  may 
kill  other  small  organisms,  which 
are  the  food  of  the  forage  fishes, 
which  in  turn  are  food  for  game 
fishes,  and  thus  smash  the  "chain  of 
life."  The  killing  of  water  vegetation 
by  sprays  may  remove  the  "pasture" 
for  small  organisms  that  are  an  in- 
itial link  in  that  chain. 

Experiment  stations  and  some  pub- 
lic agencies  are  laboring  valiantly  to 
determine  the  facts  on  what  these 
deadly  poisons  may  do  as  well  as  kill 
injurious  insects  and  weeds.  But  the 
use  is  running  like  wild-fire  ahead  of 
knowledge  of  what  these  destructive 
forces  may  do  to  other  forms  of  life. 
Across  the  nation  the  potential  of 
mass  and  indiscriminate  poison-kill- 
ing of  many  beneficial  forms  of  life 
and  wrecking  environmental  rela- 
tionships sets  up  one  of  the  most 
frightening  vistas  in  conservation 
fields. 

The  use  of  such  lethal  practices 
as  are  potential  in  these  powerful 
weed  and  insect  poisons  should  be 
thoroughly  and  cautiously  controlled 
until  all  facts  of  their  full  impact 
are  POSITIVELY  established. 

That  goes  for  poisons  used  against 
various  types  of  predators,  too. 


A  Page  of  Miscellaneous  Problems 


East  Coasl  FUheriei — Depletion's 
one  big  problem.  With  admittedly 
little  to  go  on,  it  appears  from  here 
that  one  need  is  for  more  fact  find- 
ing, and  another  is  application  of  such 
controls  as  are  properly  indicated  by 
facts  as  they  are  determined. 

We«t  Coast  Fisheries— The  situa- 
tion is  similar  to  that  of  the  East 
Coast,  with  the  possible  exception  of 
the  salmon  industry.  In  the  East  the 
salmon  is  virtually  gone  from  rivers 
of  the  United  States;  they  linger  in 
or  have  returned  to  only  about  four 
Maine  streams,  and  even  there  not  in 
commercial  quantities.  In  the  West 
the  salmon  faces  dangers  of  severe 
depletion,  if  not  extinction,  because 
of  current  and  impending  barricading 
of  streams,  notably  the  Columbia, 
Rogue  and  others,  including  some  in 
Alaska.  Proper  offshore  fisheries  con- 
trol also  is  involved  with  regard  to 
salmon,  as  with  other  species. 

Great  Lakes  Fisheries — Numerous 
threats  exist;  one  proposed  solution 
is  more  stringent  regulation  of  com- 
mercial fishing  through  agreement 
with  Canada.  The  "convention"  was 
actually  signed  by  the  two  govern- 
ments April  2,  1946,  but  it  has  not 
yet  been  ratified  by  Congress.  Ohio 
interests  have  led  the  opposition, 
some  technicians  and  others  holding 
restrictions  do  not  constitute  the 
answer.  Biological  and  ecological 
problems  have  a  place  in  the  scene; 
the  intrusion  of  the  sea  lamprey  is 
causing  much  present  concern. 

Unwise  Drainage — ^This  problem  is 
nationwide.  In  far  too  many  cases, 
history  has  shown  widespread  drain- 
age for  agricultural  purposes  has 
not  paid  out.  The  lands  were  not  as 
fertile  as  pictiured  by  promoters,  or 
other  damage  or  loss  was  caused.  One 
of  the  chief  losses  is  with  regard  to 
waterfowl  and  furbearers.  The  Put- 
ney Slough  project,  oultined  else- 
where herein,  is  an  example  of  an 
undesirable  project.  The  Grand 
Marsh  of  the  Kankakee,  Ind.,  is  now 
being  restored  after  a  long  and  costly 
struggle.  Some  of  the  main  areas 
now  threatened  are  in  the  Pacific 
Northwest.  One  is  Malheur  wildlife 
refuge  in  eastern  Oregon.  History  has 
shown  this  is  not  susceptible  to  treat- 
ment as  a  subsistence  farming  region, 
yet  some  interests  have  sought  so  to 
convert  a  large  part  of  it.  In  southern 
Oregon,  in  the  vicinity  of  Klamath 
Falls,  we  are  told  the  draglines  are 
even  now  abroad  in  the  land,  meth- 
odically chewing  their  way  across  the 
earth — with  what  ultimate  results  no 
one  has  yet  been  able  to  guess. 


Fakahalchee  Slough.  Florida — This, 
near  Everglades  National  Park,  is  an 
area  of  mature  cypress  and  royal 
palms  in  what  technicians  call  a 
"climax  association."  Only  about  six 
sections  of  this  virgin  region  remain 
uncut.  Acquisition  and  preservation 
are  highly  desirable.  Whether  ac- 
quired by  the  federal  government,  or 
bought  for  preservation  by  the  state 
or  local  interests,  does  not  appear 
material,  so  long  as  it  is  done.  This 
is  mentioned  only  because  similar 
small  stands  of  mature  climax  forest 
types  may  yet  be  found  in  other  areas 
if  diligent  search  is  made.  Where  is 
there  left  an  appreciable  stand  of  the 
majestic  Georgia  yellow  pine,  with 
its  foot-long  needles,  to  pleasure  and 
enlighten  generations  of  the  future? 
How  about  such  stands  of  typical 
mixed  hardwood  forests  of  the 
eastern  portion  of  the  country?  We 
have  a  Save-The-Redwoods  League 
operating  to  preserve  the  giant  se- 
quoia types  of  California  and  south- 
ern Oregon,  and  stands  of  some  other 
typical  western  trees  are  secure 
within  national  parks  and  monu- 
ments, but  isn't  something  of  the 
same  sort  needed  elsewhere?  Some- 
one might  well  take  this  up  as  a 
special  project  and  piu-sue  it. 

Coasted  Water  Pollution — ^We  have 
in  mind  such  causes  celebre  as  the 
National  Lead  Co.  of  New  Jersey.  In 
that  case  the  company  had  so  grossly 
polluted  the  already  badly-abused 
Raritan  river  that  the  state  of  New 
Jersey  rose  in  wrath.  The  company 
followed  the  expedient  of  dumping 
its  wastes  in  the  Atlantic  off  the  Jer- 
sey coast.  There  appears  to  be  a 
legitimate  question  of  whether  this 
single  operation,  already  under  way, 
will  in  itself  do  widespread  damage 
to  fishery  resources  important  from 
both  commercial  and  recreational 
standpoints.  The  Conservation  Com- 
mission of  the  state  of  New  York,  the 
Izaak  Walton  League,  and  some  oth- 
er agencies  and  groups,  have  opposed 
the  National  Lead  Co.  dumping  pro- 
gram as  just  another  straw  being 
heaped  upon  the  camel.  One  concern 
is  allowed  to  dump  its  wastes  thus, 
and  a  thousand  others  in  coastal 
areas  claim  the  same  privilege. 
Where  does  it  stop,  and  in  what  con- 
dition do  we  ultimately  find  our 
coastal  waters?  A  quarantine  is  es- 
tablished at  our  principal  ports  to 
prevent  filth  and  disease  from  enter- 
ing the  continental  United  States;  a 
quarantine  against  our  sending  filth 
and  impackaged  death  forth  in  in- 


creasingly   potent    doses    upon    rich 
offshore  waters  is  also  called  for. 

Antiquated  Conservation  Practices 

— Preservation  and  improvement  of 
recreational  resources,  especial ly 
those  having  hunting  and  fishing 
value,  cannot  be  considered  static  or 
fixed  processes.  Conservationists  and 
sportsmen — those  who  expect  to  en- 
joy those  resources,  now  or  in  the 
future  —  must  keep  step  with  the 
times.  Technicians  are  constantly 
finding  that  methods  and  practices 
once  considered  excellent  fall  far 
short  of  perfection,  may  even  be 
damaging,  and  certainly  are  wasteful 
of  the  license  buyer's  money.  Whole- 
sale fish  stocking  year  after  year  is 
one  practice  on  which  fishery  man- 
agers now  cast  a  questioning  eye.  Ar- 
tificial propagation  and  distribution 
of  game  birds  and  animals,  without 
regard  to  habitat  and  its  improve- 
ment, is  another.  Underfishing  can 
be  as  detrimental  as  overfishing,  in 
some  waters.  We  hire  experts,  pay 
their  salaries  and  for  their  research 
and  investigations.  We  should  at 
least  be  forward  looking  and  open 
minded  enough  to  listen  to  what  they 
saj'-  they  have  discovered,  and  to 
give  their  proposals  a  fair  chance. 
Likewise,  it  appears  that  too  often 
the  findings  of  qualified  investigators 
are  "received  and  filed"  —  in  the 
nearest  wastebasket  or  in  some 
musty  cabinet  where  they  do  nothing 
but  gather  dust.  A  dynamic  program 
of  investigation  deserves  an  equally 
dynamic  program  of  following  up- 
on the  lands  and  in  the  waters  of 
our  country. 

Conservation  Education  —  One   of 

the  most  sadly  neglected  fields  of 
conservation  has  been  the  education 
of  the  youth  of  the  nation  in  its 
need.  This  should  be  taught  in  every 
elementary  and  secondary  school — 
certainly  in  all  the  public  schools.  A 
central  agency  seeking  to  forward 
this  movement  is  the  National  Com- 
mittee on  Policies  in  Conservation 
Education.  It  is  broad  in  scope  and 
membership,  without  partisan,  sec- 
tarian or  other  limitations.  As  a  mat- 
ter of  fact,  its  primary  limitation  to 
date  has  been  in  funds  with  which 
to  carry  on  its  projected  activities. 
Conservation  education  needs  to  be 
encouraged  and  stimulated  at  many 
levels — in  the  public  schools,  in  the 
teacher-training  schools  and  colleges, 
need  for  "using  without  using  up" 
and  in  every  other  way  and  place 
where  the  seeds  of  awareness  of  the 
our  resoiirces  can  be  planted.  It  truly 
should  be  a  program  of  action  among 
our  citizens  from  kindergarten  to 
maturity. 


HISTORY— The  area  involved  is 
in  the  Modoc  National  Forest,  the 
Warner  mountains,  northeastern  Cal- 
ifornia, near  Alturas.  The  area  is 
high  plateau,  grass  type,  thin,  rocky 
soil,  scattered  juniper,  ponderosa 
pine,  brushy.  Between  1870-1904, 
nomad  sheep  bands  swept  through, 
engulfing  the  range.  About  1904,  lo- 
cal ranchers  asked  that  the  area  be 
included  in  national  forests,  to  se- 
cure grazing  regulation  and  protec- 
tion against  nomad  sheep.  In  1920  a 
similar  request  brought  extension  of 
the  forest. 

Not  much  spring  range  is  available 
on  public  lands;  local  ranchers  have 
turned  stock  on  to  the  forest  early, 
before  the  seasonal  growth  of  for- 
age is  sufficiently  advanced  to  sup- 
ply adequate  volume  and  topsoil  pro- 
tection. Some  forest  grazing  seasons 
have  started  as  early  as  mid-April. 
The  basic  need  is  for  the  ranchers  to 
carry  their  stock  an  additional  15-30 
days  on  feedlots  and  pastures  out- 
side forest.  Repeated  urgings  of 
county  agents  and  others  to  improve 
private  holdings  so  this  may  be  done 
have  failed.  Community  is  "^back 
country,"  with  an  old-time  outlook. 

About  1940,  the  U.S.F.S.  changed 
the  opening  of  forest  ranges  in  some 
cases  from  April  16  to  May  1,  in 
others  from  May  1  to  May  16.  What 
resembled  an  uprising  resulted;  one 
local  forest  man  was  practically  run 
out  of  the  community.  Through  pres- 
sures, the  U.S.F.S.  never  was  fully 
able  to  enforce  this  change.  One 
large,  influential  stockman  was  so 
powerful  he  succeeded  in  preventing 
any  change  in  his  permit. 

This  also  is  one  of  the  most  im- 
portant deer  herd  ranges  of  the  Ore- 
gon-California border  country;  wild- 
life was  blamed  by  stockmen  for  the 
over-grazed  condition. 

In  1947  trouble  between  the  U.  S. 
F.  S.  and  Modoc  cattlemen  broke 
into  the  open;  it  apparently  was 
stimulated  by  association  officers  as 
part  of  the  campaign  to  discredit 
Forest  Service  administration. 

The  present  trouble  stems  from 
the  earlier  grazing  date  allowed  to 
the  "big"  cattlemen  in  1940.  Other 
stockmen  say  if  he  is  to  be  allowed 
earlier  use,  they  deserve  it  also. 
When  the  "big"  operator  heard  his 
season  was  to  be  shortened  in  1949, 
he  declared  he  would  fight  it,  and 
reportedly  said  the  "next  fight  would 
be  dirtier  and  harder  than  the  last 
one."  This  "big"  cattleman  is  a  lead- 
ing member  of  the  Modoc  National 
Forest  Grazing  Advisory  Board. 

The  Modoc  board  did  a  resolution, 
too.  It  declared  it  was  adopted  in 
"open"  meeting,  but  reliable  infor- 
mation is  that  is  was  an  "executive" 
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session.  As  printed  in  the  Alturas 
Plain  Dealer  and  Modoc  Times,  Nov. 
23,  1948,  the  resolution  declared 
grievances  against  the  U.S.F.S.  as  to 
length  of  season,  numbers  of  live- 
stock permitted,  range  carrying  ca- 
pacity, "proper"  turning  out  dates  in 
spring,  transfer  cuts,  and  others  "too 
numerous  to  mention."  It  then  re- 
solved: "It  is  our  opinion  at  this 
time  that  the  administration  of  all 
the  government  controlled  lands 
used  for  grazing  within  the  Modoc 
National  Forest  be  placed  under  the 
Grazing  Service  of  the  Bureau  of 
Land  Management."  This  move 
clearly  was  to  dismember  the  forest 
and  discredit  the  Service.  Copies  of 
this  document  were  sent  to  The  Cal- 
ifornia Wool  Growers  Association, 
the  California  Cattlemen's  Associa- 
tion, the  National  Livestock  Associa- 
tion, the  Joint  Committee  of  the  two 
National  Livestock  Associations 
(which  is  evidence  that  that  commit- 
tee still  existed  and  functioned  at 
that  late  date.  See  general  state- 
ment on  "Land  Grab"),  to  Congress- 
man Clair  Engle,  to  the  Department 
of  Interior  and  the  Bureau  of  Land 
Management. 

At  the  California  (state-wide)  Cat- 
tlemen's Association  convention  in 
San  Jose  Dec.  3-4,  1948,  Resolution 
No.  9,  adopted  (and  published  in  De- 
cember issue  of  California  Cattle- 
man), read: 

"WHEREAS,  the  Modoc  National 
Forest  Grazing  Advisory  Board  has 
unanimously  asked  that  the  manage- 
ment of  all  lands  in  the  Modoc  Na- 
tional Forest  used  for  grazing  be 
placed  under  the  Bureau  of  Land 
Management, 

"THEREFORE  BE  IT  RESOLVED, 
that  we  urge  the  Secretaries  of  the 
U.  S.  Dept.  of  Interior  and  Dept.  of 
Ariculture  to  act  on  this  immediate- 
ly." 

NATURE  AND  STYLE  OF 
THREAT — Here  is  another  specific 
case  history,  typical  of  the  genesis 
and  pattern  of  the  uproar  of  the  few 
cattlemen  to  badger,  bully-rag  and 
be-devil  the  U.  S.  F.  S.  and  discredit 
it.  Here  is  one  big  cattle  grower, 
who,  because  he  will  not  accede  to 
management  of  the  range,  even  to 
his  own  benefit  in  the  long  run,  who 
apparently  got  the  local  board  to 
adopt  a  resolution,  got  it  sent  wide- 
spread, then  got  a  supporting  reso- 
lution through  the  state  organization. 

The  cumulative  effect  of  such  ac- 
tions, stemming  from  local  power- 
drivers,  is  the  core  of  the  assault  on 
the  U.  S.  F.  S.  It  is  SO  typical!  With 


this  kind  of  build-up  that  resolution 
will  be  cited  as  a  "stockman  griev- 
ance" against  the  U.  S.  F.  S.  At 
some  time  later  it  probably  will  be 
placed  in  the  Congressional  Record, 
and  reprinted  in  stock  journals  across 
the  nation. 

The  style  and  nature  of  the  threat 
is  that  this,  plus  similar  instances 
following  the  same  pattern,  cumu- 
latively make  a  "case"  which  Con- 
gressman Engle  and  others,  might 
give  some  credence.  The  essence  of 
the  situation  is  that  one  interest,  in- 
tent on  following  a  course  that  is 
anti-conservation,  determined ly 
spreads  the  attack,  enlisting  support 
by  methods  indicated,  and  thus 
seriously  undermines  sound  uses  of 
our  public  properties,  those  who  ad- 
minister them  and  sets  up  a  clamor 
which  is  repeated  and  magnified  in- 
terminably. The  demand  for  transfer 
of  forest  lands,  voiced  here,  will  be 
caught  up  and  chorused  by  the  "land 
grab  clique"  imtil  it  dins  in  many 
ears. 

THE  PRESENT  STATUS  — This, 
with  similar  actions  by  the  few  anti- 
conservation  stockman  interests,  is 
part  of  the  current  movement  to 
stack  up  "evidence"  and  feeling 
against  the  U.S.F.S.  What  may  seem 
superficially  to  be  a  somewhat  valid 
protest,  if  closely  examined,  often 
roots  back  to  a  U.S.F.S.  official  trying 
to  keep  one  or  a  few  stockmen  in 
line  as  a  fundamental  requirement 
in  carrying  out  responsibility  for  ad- 
ministering public  properties  on  a 
sound  basis. 

THECONSTRUCTIVEAP- 
PROACH— The  U.  S.  F.  S.  has  been 
put  in  charge  of  our  National  Forest 
properties  to  manage  them  so  that 
the  most  value  may  be  derived  there- 
from.. Grazing  is  a  secondary  value. 
An  insistence  on  the  part  of  every- 
one, the  citizen  owners,  that  the  gov- 
ernment must  be  given  solid  back- 
ing— aiid  rigid  orders — to  manage 
these  lands  for  the  best  interests  of 
all,  is  a  paramount  need.  These  man- 
agers of  the  forests  are  for  the  most 
part  qualified,  able,  working  for  all 
of  us  for  the  good  of  all.  The  outcry 
of  some  individual,  because  he  will 
not  adjust  himself  to  management 
that  is  imperative  in  the  interest  of 
all,  must  not  ever  be  allowed  to  be- 
cloud the  fact  that  these  are  our 
properties. 

This  is  a  case  history,  but  it  i«  of 
national  importance  as  such.  A 
PRINCIPLE  is  involved. 
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"MINING  CLAIMS"— As  the  Na- 
tional Forests  were  established,  pro- 
vision was  made  to  allow  prospecting 
and  the  staking  of  mining  claims 
within  their  boundaries.  When  pros- 
pects were  demonstrated  as  genuine 
mineral-producing  locations,  proced- 
ures were  available  for  securing  pat- 
ent and  title.  This  was  in  the  legiti- 
mate interest  of  developing  mineral 
resources.  These  statutes  and  regula- 
tions under  them,  have  continued  in 
force  and  presently  prevail. 

In  the  nature  of  prospecting,  a  le- 
gitimate filing  of  itself  did  not  prove 
the  presence  of  profitable  minerals. 
That  had  to  be  explored.  Nobody 
could  tell  in  first  stages  whether 
there  was  a  potential  mine  ahead, 
or  merely  a  misleading  indication 
there  might  be  one.  Therefore,  the 
laws  governing  a  mining  location 
were  and  are  very  liberal.  If  a  pros- 
pector thought  he  could  find  a  mine, 
he  could  tear  at  it.  Therefore,  the 
situation  is  such  that  a  locator  can 
go  into  practically  any  area  within 
the  National  Forests  and  stake  a 
prospector's  claim.  He  can  live  on  it, 
mine  on  it,  and  if  he  produces  any- 
thing resembling  values,  he  can  pat- 
ent the  property. 

It  should  be  remembered  that  this 
covers  not  only  the  lode  mining,  in 
hard  rock,  but  placering  along  the 
valley  streams. 

An  unscrupulous  misuse  of  the 
rights  and  privileges  of  existing  laws 
and  practices  has  appeared  in  many 
western  forests.  In  California,  par- 
ticularly, speculators  have  gone  in 
and  staked  mining  claims  on  recre- 
ational areas,  in  locations  where 
roads  are  projected  and  along 
streams  that  are  among  the  best 
angling  waters  in  the  state.  They  do 
not  have  to  prove  existence  of  ec- 
onomically productive  minerals  be- 
fore locating;  once  located  and  doing 
their  "assessment"  work  they  are 
fortified  in  the  laws,  to  defy  any 
dispossession. 

Lode  claims  can  be  as  large  as 
600x1500  feet  —  20.661  acres  each. 
Placer  claims  are  20  acres  for  each 
unit.  There  is  no  limilation  on  the 
number  a  person  may  stake  out!  In 
one  California  case  an  individual  lo- 
cated all  land  adjacent  to  a  state 
highway,  both  sides,  for  20  miles! 

In  quite  a  few  spots,  mining  laws 
and  procedures  have  been  used  as  a 
tool  by  individuals  to  put  them  in  a 
position  to  "shake  down"  or  gouge 
the  public. 

Any  changes  made  in  the  existing 
system  should,  of  course,  be  intended 
for  the  long  range  protection  of  the 


public  interest.  The  government  now 
can  reserve  subsurface  rights  in  dis- 
posing of  surface  acreage  of  public 
domain.  Why  not  grant  subsurface 
mineral  rights  to  a  specified  tract, 
but  reserve  surface  rights  to  the  gen- 
eral public  except  for  the  approxi- 
mate area  required  to  work  the  claim 
efficiently? 

Not  sufficient  attention  appears  to 
have  been  paid  in  the  past  to  pollu- 
tion questions  involved  in  mineral 
operations  on  public  lands.  In  case 
existing  laws  are  no4  strong  or  spe- 
cific enough  to  protect  waters  against 
pollution  from  mining  operations  on 
public  lands,  then  support  of  the  ad- 
ministering agency  in  seeking  added 
strength  may  be  desirable.  Certainly 
prevention  of  pollution  is  a  progres- 
sive and  public  spirited  attitude. 

Of  utmost  importance  is  the  state- 
ment of  a  definite  policy,  by  the  De- 
partment of  the  Interior,  or  Congress 
if  necessary,  under  which  mineral 
leases  would  not  be  granted  on  any 
public  lands  without  the  prior  con- 
sent of  the  federal  agency  having  ad- 
ministrative responsibilities  for  such 
lands. 

CONSOLIDATION  OF  LANDS 
WITHIN  FORESTS— Law  and  regu- 
lations permit  the  U.  S.  Forest  Serv- 
ice to  exchange  stumpage  and/or 
lands  for  private  holdings.  One  ob- 
jective, for  example,  is  to  acquire 
cut-over  private  lands  and  put  them 
into  long-range  management  as  part 
of  entire  forest  units. 

In  addition,  Congressional  appro- 
priations under  the  "Weeks  Law" 
are  set  up  to  acquire  by  purchase, 
similar  private  lands  which  are  de- 
sirable for  acquisition  to  consolidate 
management  and  administration.  The 
fiscal  year  of  1948  appropriation  for 
this  purpose  was  $750,000,  a  70%  de- 
crease below  the  previous  year. 

Most  exchanges  are  in  western 
forests;  most  "Weeks"  purchases 
are  in  eastern  and  southern  forests. 
In  the  fiscal  year  past,  exchanges 
in  the  West  acquired  approximately 
331,000  acres,  for  which  308,000,000 
board  feet  of  timber  and  48,000  acres 
were  traded.  Purchase  under  Weeks 
Act  secured  431  tracts,  96,250  acres 
plus  7,240  additional  acres  under 
''Receipts  Act,"  another  law  allow- 
ing purchase.  All  acquisitions  under 
Weeks  Act  except  6,154  acres  were 
in  East-South.  Net  area  of  National 
Forests  increased  in  year  by  449,746 
acres. 

Partly  as  an  element  in  the  "land 
grab"  propaganda  and  also  stemming 
from  other  sources,  there  is  a  cam- 
paign moving  to  stop  acquisition  of 


these  lands,  even  though  owners 
v/ish  to  make  sale  or  exchange.  The 
"pitch"  of  this  opposition  is  that  "the 
greedy,  bureaucratic  government" 
must  be  stopped  before  it  engulfs  the 
nation;  strangles  "private  enter- 
prise." Also  a  part  of  this  whispered 
opposition  is  that  it  "removes  lands 
from  tax  rolls." 

As  to  engulfing  the  nation,  since 
acquisitions  are  inside  of  established 
forest  boundaries,  the  limit  is  well 
defined  as  to  extension  of  purchases. 
It  is  almost  wholly  consolidation 
within  exterior  boundaries;  for  bet- 
ter management  and  administration. 

As  to  private  enterprise,  in  most 
cases,  it  is  the  very  element  in  the 
picture  which  makes  the  acquisition 
of  these  lands  so  important.  Bad 
lumbering,  "worn  out"  ranch  or  farm 
properties  that  have  been  so  abused 
they  no  longer  are  farms  (and  never 
should  have  been  thrown  into  that 
use),  and  similar  "private  enterprise" 
have  made  these  lands  uneconomical 
for  private  operation — ^but  they  are 
important  in  unification  of  forest 
areas. 

Furthermore,  a  lot  of  private  en- 
terprise, varied  and  in  volume,  rests 
on  operation  of  National  Forests  on 
sound  basis.  As  underwriting  of  busi- 
ness, these  areas  are  more  productive 
as  forest  lands  than  deterioriating 
private  property. 

As  to  "loss  of  taxes,"  the  propa- 
ganda against  consolidation  by  ex- 
change or  purchase  totally  disre- 
gards the  fact  that  every  county  is 
alloted  outright  25%  of  the  gross  in- 
come from  all  uses  of  the  forests, 
each  county  getting  a  share  from 
each  forest  within  it  in  proportion  to 
the  acreage  of  the  forest  in  that 
county.  The  25%  of  gross  from  for- 
ests generally  is  greater  per  area 
unit  than  any  unit  could  produce  in 
taxes  if  limited  to  one  particular 
private  enterprise  use. 

Futhermore,  in  addition  to  the 
25%  of  gross  income  counties  receive, 
10%  more  is  alloted  under  similar 
proportional  assignment,  for  the  im- 
provement of  roads  and  trails  within 
forests  of  the  county  unit. 

In  addition,  as  these  areas  under- 
write a  volume  of  private  enterprise 
(logging,  resorts,  grazing,  etc.),  there 
is  a  fortification  of  tax  income  from 
those  private  enterprises. 

The  "whispering  campaign"  against 
acquisition,  and  by  it,  consolidation 
of  forest  operations  within  exterior 
boundaries,  has  approached  the  stage 
where  legislation  is  talked  of,  to  stop 
this  policy.  It  is  opposition  to  sound 
conservation,  basic  need,  and  there 
should  be  sharp  watch  to  note  any 
move  to  upset  the  program  of  con- 
solidating our  National  Forests  into 
closer-knit,  better  operative  units. 


To  try  to  cover  the  gigantic  field 
of  pollution  of  waters  within  the 
space  allotted  in  this  booklet  is  an 
impossibility.  It  would  be  beyond 
our  time  and  capacity  even  to  try 
to  detail  representative  case  histories. 

Every  running  stream  and  body  of 
water  adjacent  to  settlements,  which 
means  nearly  every  stream  in  the  na- 
tion, has  some  kind  and  degree  of 
pollution.  The  polluting  materials 
are  of  three  general  types.  One  is 
domestic  or  municipal.  The  second  is 
industrial,  manufacturing  or  mining. 
The  third  is  siltation  as  a  result  of 
erosion.  All  are  destructive;  all  are 
important. 

The  80th  Congress  enacted  a  weak 
law,  Public  Law  845.  It  has  no  teeth, 
except  those  inherent  in  an  aroused 
public  opinion.  But  it  does  do  one 
thing:  It  firmly  declares  the  eradi- 
cation of  pollution  to  be  a  national 
policy.  One  of  its  great  weaknesses 
is  that  it  offers  a  feeble  hope  of  free 
federal  money  to  municipalities  for 
building    sewage    treatment    works. 

But  there  is  no  hope  of  sufficient 
money  being  appropriated  to  do  a 
mass  corrective  job  across  the  land. 
Probably  not  more  than  two  or  three 
towns  and  cities  in  any  one  state  can 
hope  for  money  help  in  any  one 
year.  The  net  result  is  that  many 
city  councils  and  other  governing 
bodies  will  put  in  their  bids  for  fed- 
eral help,  and  then  sit  on  their  hands 
until  that  help  comes  through.  Ba- 
sically, any  individual,  any  com- 
munity, should  be  responsible  for 
not  unleashing  filth  to  threaten 
others. 

There  appears  to  be  a  slow  but 
general  awakening  of  industrialists 
to  the  fact  that  they  must  do  some- 
thing toward  treating  the  wastes 
their  operations  cause.  Numerous 
large  concerns  are  beginning  to  re- 
alize that  they  cannot  face  the  ad- 
verse public  reaction  that  would 
surely  follow  if  they  refused  to  do 
something  corrective  in  the  face  of 
a  federal  public  hearing — and  such 
hearings  ARE  permitted  under  the 
new  law.  There  certainly  appears  to 
be  no  question  but  that  the  vast  ma- 
jority of  industrial  wastes  can  be 
rendered  harmless  through  known 
processes.  The  catch  is  that  there 
sometimes  is  a  question  of  whether 
the  companies  producing  wastes  can 
make  money  out  of  the  known 
cleansing  methods.  Where  this  can 
be  done,  the  industries  often  are 
willing  to  go  ahead — although  there 
are  notable  exceptions  to  the  rule. 
They  have  been  extremely  slow, 
however,  to  recognize  that  cleaning 
up  their  messes  is  definitely  a  re- 
sponsibility they  must  shoulder. 
Moral  factors  arise;  so  do  rules  of 
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good  social  conduct.  You  don't  dump 
your  garbage  on  your  neighbor's 
lawn  and  get  away  with  it  for  long. 

So — as  to  municipal  and  industrial 
pollution,  the  situation  seems  to  be 
this:  We  have  a  law.  It  isn't  perfect. 
At  the  same  time  it  would  be  the 
height  of  folly  to  ask  our  federal  law- 
makers to  strengthen  it  by  amend- 
ment until  it  has  had  a  chance  to 
prove  itself,  one  way  or  the  other. 
Therefore,  the  proper  course  for  con- 
servationists seems  to  be  to  try  to 
make  the  best  of  it  for  the  time  be- 
ing. Work  hard  for  better  state  laws. 
Enforce  laws  that  apply  and  already 
exist.  Use  every  possible  means  to 
prevent  a  delaying  campaign  by  your 
local  city  fathers,  and  by  states.  Yes, 
states,  because  nearly  everywhere 
we  find  state  institutions  that  do  not 
treat  their  wastes.  Prisons,  insane 
asylums  and  others  dump  raw  sew- 
age into  the  nearest  streams.  Work 
on  state  legislatures  to  bring  about 
appropriation  of  adequate  money  for 
sewage  treatment  plants  at  their  hos- 
pitals and  other  institutions.  You 
can't  expect  a  city  or  town  to  listen 
to  warnings  or  demands  from  a  state 
health  authority  if  the  state  itself  is 
an  offender,  can  you?  Get  all  pos- 
sible done  in  your  communities  and 
states.  Then,  if  the  federal  law  is  no 
good,  let's  think  in  terms  of  improv- 
ing it  AFTER  it  has  proved  it  is  a 
failure,  not  BEFORE. 

An  extremely  important  thing  to 
remember  is  that  today  most  com- 
munities have  their  storm  and  san- 
itary sewer  systems  tied  together. 
Few  sewage  treatment  plants  can 
handle  normal  community  wastes 
and  the  runoff  from  a  heavy  rain  at 
the  same  time.  Do  all  you  can  to  get 
such  connected  systems  separated, 
and  to  prevent  new  communities  or 
subdivisions  in  the  suburbs  from 
having  their  storm  and  sanitary 
sewers  hooked  up  together. 

Another  thing — when  you  learn  of 
some  industry  that  is  finding  new 
and  better  ways  to  treat  its  wastes, 
pass  the  word  along  to  conservation- 
ists elsewhere,  so  they  can  talk  to 
similar  industries  in  their  neighbor- 
hoods. In  this  way,  and  in  many 
parallel  ways,  we  can  encourage  im- 
provement in  waste  disposal.  We  can 
encourage  the  existing  interstate 
compact  commissions  to  better  re- 
sults— and  heaven  knows  that  is  de- 
sirable and  needed.  If  those  bodies 
don't  produce,  they  can  be  strength- 
ened or  replaced  by  something  else 
that  will  get  the  job  done! 

Now,  about  that  silt.  Erosion  of 
soil  is  undoubtedly  the  greatest  pol- 


luter we  have  in  the  United  States 
today,  in  terms  of  volume.  Improved 
farming  and  other  land  use  practices 
are  essential  if  we  are  to  correct  this. 
Not  only  does  pollution  from  this 
source  destroy  or  damage  outdoor 
recreation  and  the  fish  producing  ca- 
pacity of  our  waters,  but  it  also 
constantly  and  dangerously  weakens 
our  capacity  to  produce  the  food 
and  fiber  we  must  have  for  existence 
as  a  nation. 

Pollution  control  is  a  national  con- 
servation crisis  of  the  greatest  im- 
portance. Conservationists,  as  the 
spearhead  in  the  battle  for  clean  wa- 
ters, can  do  their  country  no  greater 
service  than  to  fight  eternally  against 
pollution. 


IN  CONCLUSION 


The  shortcomings  and  inadequa- 
cies of  this  booklet  as  an  inclusive, 
fully-detailed  guidebook  to  all  spots 
of  crisis  in  the  conservation  field  is 
fully  recognized.  Some  of  the  most 
threatening  situations  in  the  field  of 
conservation  undoubtedly  have  not 
been  included.  Others  that  merit  far 
more  space  have  been  condensed 
more  than  should  be. 

If,  however,  this  can  be  taken  as 
a  beginning,  bringing  a  number  of 
serious  situations  before  you,  it  will 
have  fulfilled,  in  some  measure,  the 
need  for  such  a  reference  pamphlet. 
It  is  a  start.  It  may  well  point  the 
way  to  an  extension  of  such  infor- 
mation service  as  future  aid  in  an 
expanded  form.  There  may  be  foun- 
dation here  for  a  number  of  organ- 
izations to  join  effort,  to  carry  on 
more  adequately. 

The  consideration  of  a  plan  which 
will  do  fully  what  we  have  at- 
tempted to  do  here  in  part,  is  most 
strongly  urged.  There  can  be  no 
question  whatever,  that  some  basic 
reference  of  this  general  pattern  is 
a  crying  need.  The  response  we  have 
had  to  the  idea  as  we  suggested  it, 
proves  that  need  without  any  chance 
of  doubt.  Before  anyone  can  move 
to  guard  against  threats  and  dangers, 
they  must  know  what  is  involved; 
the  nature  of  those  threats  and  dan- 
gers. Then,  with  the  splendid  report- 
ing service  of  current  changes  that 
several  national  organizations  al- 
ready supply,  people  can  act  intel- 
ligently and  swiftly,  as  needs  de- 
velop, as  the  situations  change. 

This,  then,  must  be  considered  as 
a  bit  of  trail-blazing.  As  such  we 
hope  it  has  marked  out  a  path  to  be 
followed. 
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LAND    CLASSIFICATION 

FOR  LAND-USE   PLANNING 


Land  Classification  and  Land-use  Planning 

Land  classification  in  the  sense  here  used  relates  to  the  grouping  of  lands 
according  to  their  suitability  for  producing  plants  of  economic  importance. 
Such  land  classification  must  form  the  starting  point  of  land-use  planning, 
which  is  very  much  in  vogue  at  present,  although  few  land-use  plans  based 
on  systematic  land  classification  have  been  put  into  operation.  As  we  shall 
see,  there  is  no  sharp  distinction  between  land  classification  and  land-use 
planning,  and  sometimes  it  is  necessary  or  convenient  to  initiate  a  plan  before 
a  classification  is  made.  Land  classifications  group  lands  according  to  their 
native  characteristics,  present  use,  yield  capacity  and  so  on  [6],  and  these 
<:lasses  are  then  assessed  with  reference  to  their  suitability  for  the  different 
uses  contemplated  in  the  plan.  Classification  for  land-use  planning  may  be 
purely  qualitative — lands  being  classed  according  to  their  suitability  for 
different  kinds  of  use  rather  than  according  to  their  inherent  or  man-made 
productivity — or  quantitative,  when  estimates  are  made  of  the  relative 
productivities  of  different  classes  of  land  under  definite  uses. 

A  land  classification  for  planning  purposes  must  be  related  to  the 
objective  of  the  plan.  "The  foremost  essential  in  a  possible  list  of  Essential 
Elements  in  Land  Classification  "  wrote  Schoenmann  [75]  "  should  be  a  clear  y 
and  complete  definition  of  why  the  proposed  classification  is  needed  and 
how  it  will  be  used  when  completed."  "  The  first  requirement  for  the 
successful  development  and  application  of  any  technical  system  of  land 
classification  "  wrote  Kellogg  [45]  "  is  a  clear  understanding  of  the  problems 
for  which  the  classification  is  needed."  According  to  such  statements  it 
might  be  concluded  that  no  general  principles  of  land  classification  can  be 
propounded,  and  that  every  land-use  plan  requires  an  ad,  hoc  classification. 

It  can,  however,  be  stated  that  every  land-use  plan — except,  perhaps, 
in  countries  fully  developed  economically  and  socially — for  exploiting  the 
agricultural  and  forest  resources  of  a  region  for  the  lasting  benefit  of  the 
occupiers  must  be  based  on  the  conservation  of  soil  fertility.  Plans  can, 
of  course,  be  made  for  the  rapid  exploitation  of  the  capital  resources  of  the 
land,  but  even  under  the  stress  of  war  none  has  been  proposed  with  this 
•objective.  It  may  be  assumed  that  nearly  all  the  kinds  of  land-use  plan 
with  which  we  are  here  concerned  have  a  common  primary  objective — soil 
conservation.  They  may  have  very  different  secondary  objectives  relating 
to  the  ways  m  which  the  land  can  be  exploited  for  the  benefit  of  the  occupiers, 
but  these  secondary  objectives  are  dependent  on  the  attainment  of  the 
common  primary  objective. 


The  United  Nations  Conference  on  Food  and  Agriculture  that  sat  at 
Hot  Springs,  Virginia,  in  1943  made  certain  recommendations  for  the 
long-term  organization  of  agriculture  that  may  be  taken  to  reflect  the 
common  aspirations  of  land-use  planners  everywhere  [92].  The  Conference 
recommended,  inter  alia  : 

(a)  that  the  inherent  natural  and  economic  advantages  of  any  area 
should  determine  the  farming  systems  adopted  and  the  commodities 
produced  in  that  area  ; 

(b)  that  farming  systems  should  be  so  designed  as  : 

(i)  to  maintain  soil  fertility  at  levels  which  will  sustain  yields  and 

ensure  adequate  return  for  labour  ; 
(ii)  to  protect  crops  and  livestock  from  major  pests  and  diseases  ; 
(iii)  to  favour  steady  employment  throughout  the  year  ; 
(these  three  ends,  in  general  and  save  in  exceptional  circumstances,  can  best 
be  assured  by  balanced  mixed  rotational  farming  and  by  avoidance  of 
single-crop  production,  or  monoculture;) 

(c)  that  production  of  nutritionally  desirable  foods  which  can  be 
obtained  from  elsewhere  only  with  difficulty  or  not  at  all  is  a  special  obli- 
gation of  the  agriculture  of  every  country  ; 

(d)  that  in  every  region  subject  to  drought  (occasional  or  in  the  form  of 
sharply  marked  periodic  dry  seasons)  suitable  measures  should  be  under- 
taken, partly  by  storage  and  partly  by  diversification  of  production  and 
development  of  water  resources  and  cultural  practices  ; 

(e)  that  land  used  or  likely  to  be  required  for  agriculture  should  be 
protected  from  erosion  ; 

(f )  that  the  spread  of  existing  knowledge  by  education  and  the  develop- 
ment of  new  knowledge  by  research  should  be  constantly  promoted,  and 
that  in  these  matters  nations  can  co-operate  to  great  advantage. 

Nearly  every  objective  in  this  list  requires,  directly  or  indirectly, 
the  maintenance  of  soil  fertility.  In  one  region  the  emphasis  will  be  on, 
say,  the  control  of  erosion,  in  another  on  the  maintenance  of  continuous 
employment,  but  the  different  aspects  are  interdependent  ;  steady  employ- 
ment helps  to  sustain  the  public  interest  without  which  soil-conservation 
measures  are  likely  to  fail  in  their  purpose.  The  planner  and  land  classifier, 
however,  will  usually  concentrate  on  the  predominant  factor  in  land 
utilization,  but  will  not  forget  the  others. 

The  purpose  of  land  classification  for  land -use  planning  has  been 
described  as  to  determine  "  the  types  of  production,  use  and  service  tKat 
can  be  obtained  from  the  land  that  will  yield  the  highest  social  and  economic 
benefits  to  the  people  dependent  thereon  "  [12],  or  "  the  uses  of  land  thafare 
the  best  for  all  of  us  together,  tliat  is,  for  the  general  public  '"^[6].  Its 
function  IS  to  present  "  the  best  known  facts  about  land  use  that  in  turn 
wx)uld  be  of  assistance  to  the  people  on  the  land  in  making  decisions  for 
themselves  "  [12].  It  matters  little  what  social,  economic  or  political  goal 
the  planner  has  in  view.  In  the  United  States  land-use  plans^re  made  on 
the  assumption  that  they  \vill  operate  in  an  individualistic,  "competitive 


society,  in  Russia  on  the  assumption  that  they  will  operate  in  a  state- 
cpntr6lle.d7  communistic  society.  In  each  case  a  different  path  must  be 
trodden  to  reach  the  desired  goal,  but  whatever  the  form  of  society  aimed 
at,  the  land  must  be  used  in_such  a  way  that  its  fertility  is  at  least  m^ain- 
tained,  for  no  form  of  stable  society  can  persist  long  in  a  deteriorating 
environment.  Land  classes  for  land-use  planning  purposes,  therefore, 
must  be  distinguished  primarily  by  the  different  uses  to  which  they  can  be 
put  without  losing,  or  by  the  different  measures  which  must  be  taken  to 
conserve,  their  fertility.  Soil  conservation  is  the  physical  objective  of  all 
agricultural  land-use  planning,  and  provides  a  common  basis  for  the  formu- 
lation of  certain  general  principles  of  land  classification.  Every  land-use 
plan  is  essentially  a  measure  of  soil  conservation.  When  it  is  nothing  else 
fhe  corresponding  land  classification  is  comparatively  simple,  for  the 
criteria  for  distinguishing  land  classes  are  merely  the  characteristics  signifi- 
cant for  soil  fertility  ;  but  when  the  land-use  plan  has,  as  is  usual,  some 
other  specific  object  such  as  the  production  of  a  certain  crop,  regional 
self-sufiiciency,  the  liquidation  of  debt,  the  development  and  use  of  water 
power,  the  establishment  of  commercial  farming,  or  what  you  will,  then 
a  special  ad  hoc  system  of  land  classification  has  to  be  devised  for  each 
objective,  and  no  general  principles  can  be  laid  down. 

Land  classification  for  land-use  planning  is  therefore  based  primarily 
on  soil-fertility  characteristics,  and  secondarily  on  whatever  characteristics 
oftbe  land  are  significant  to  the  specific  objective  of  the  plan.  For  example, 
the  specific  objective  might  be  to  develop  a  perishable  crop  which  requires 
immediate  transport  to  the  consumer.  Here  roads  and  railways  would  be 
important  characteristics  in  land  classification,  but  the  basal  classification 
would  still  be  a  fertility  classification  indicating  which  areas  would  safely 
and  successfully  produce  the  crop  in  question,  and  which  should  be  devoted 
to  alternative  uses.  There  is  no  relationship  between  the  two  sets  of 
characteristics — the  physical,  chemical  and  biological  properties  of  the 
land  on  the  one  hand,  and  the  available  transport  facihties  on  the  other. 
Two  (in  many  actual  cases,  several)  distinct  classifications  are  involved 
which  have  to  be  combined  into  one.  This  is  one  of  the  main  reasons  for 
the  indefiniteness  of  many  land  classifications  ;  they  are  compounds  of 
several  which  are  not  necessarily  interrelated. 

It  is  usual  to  distinguish  between  the  physical,  and  the  economic  and 
social,  classification  of  land.  Kellogg  and  Ableiter  [46]  and  many  others 
insist  that  the  physical  must  be  considered  quite  separately  from  the 
economic  and  social  characteristics  of  land.  The  physical  or  "  inherent  " 
characteristics  include  the  geology,  climate  and  topography  and  are 
i  permanent  in  the  sense  that  they  cannot  be  profoundly  altered  by  man. 
Geology,  climate  and  topography  are  combined  in  the  factor  soil  which, 
though  to  some  extent  modifiable  by  man  or  other  living  organisms,  is  the 
main  factor  in  a  physical  classification.  A  physical  land  classification  is 
permanent,  and  once  made  can  serve  as  the  basis  on  which  to  superimpose 
an  economic  and  social  classification  which  will  need  to  be  modified  with 


changes  in  economic  and  social  conditions  (e.g.,  market  conditions  and 
communications)  as  well  as  with  the  changes  in  the  objective  of  the  plan 
that  may  occur  as  the  plan  unfolds.  Soil  fertility,  however,  as  distinct 
from  the  separate  physical  factors  that  comprise  soil,  is  not  immutable. 
Man  can  easily  change  the  level  of  fertihty  up  or  down,  but  whether  or  not 
he  does  so  is  determined  mainly  by  economic  factors.  In  theory,  every 
soil  can  be  brought  by  appropriate  measures  to  the  optimal  state  of  fertility, 
but  in  practice  the  application  of  the  required  measures  is  often  limited  by 
economic  factors.  The  Sahara  could  be  made  fertile  by  irrigation  and 
manuring,  but  it  would  not  pay.  Chemically  and  physically  poor  sandy 
soils  might  be  classed  as  suitable  for  intensive  market  gardening  if  favourably 
situated  with  regard  to  markets  and  suppUes  of  manure,  but  quite  unsuitable 
if  market  faciUties  were  poor  or  costs  of  manure  were  high.  The  significance 
of  these  factors  will  vary  continuously  with  the  social  and  economic 
development  of  the  country  or  region. 

Soil  fertility  thus  has  as  much  claim  to  be  considered  an  economic  as  a 
physical  characteristic  of  land. 

Much  of  the  work  on  land  classification  has  been  carried  out  by 
economists.  As  we  are  writing  primarily  for  the  agriculturist  we  shall 
approach  the  subject  more  from  the  agricultural  than  from  the  economic 
standpoint,  but  it  is  important  to  recognize  that  the  determination  in 
practice  of  optimal  land  use  is  essentially  an  economic  problem.  In  the 
last  analysis  the  success  of  any  land-use  plan  depends  on  its  economic 
soundness.  Gray  and  Regan  [27],  writing  as  economists,  state  that : 
"  Land  classification  is  aimed  at  determination  of  economic  best  use  from 
both  the  entrepreneurial  and  the  social  standpoints  ;  although  the  best 
use  of  land  does  not  imply  ignoring  the  best  use  of  the  other  factors  of 
production. 

"An  important  task  in  land  classification  is  determining  the  advisabiUty 
of  the  advance,  the  continuance,  or  the  retreat  of  agriculture — or  in  con- 
ventional terms,  the  location  of  the  extensive  margin  of  cultivation  ; — for 
the  one  or  the  other  of  these  trends  has  important  impUcations  with  respect 
to  institutional  patterns,  capital  and  debt  structure,  pubUc  finance,  and 
numerous   other   considerations." 

Astor  and  Rowntree  [4]  distinguish  between  the  optimum  and 
maximum  fertihty  level  of  an  agricultural  soil.  Optimum  fertility  levels 
are  determined  by  the  ratio  between  input  (i.e.,  total  costs  of  production) 
and  output  (i.e.,  total  sales).  They  vary  not  only  between  one  crop  and 
another,  and  one  soil  type  and  another,  but  also  between  the  same  crops 
and  soils  in  different  locahties.  Maximum  fertility  is  determined  simply 
by  yield,  either  yield  per  plant  or  yield  per  acre,  and  the  weight  of  the  crop 
is  not  always  as  important  as  the  quaUty. 

The  factors  to  be  taken  into  account  in  an  economic  and  social  classifi- 
cation will  vary  both  as  to  their  nature  and  the  weight  to  be  attached  to 
each,  with  the  social  objective  of  the  plan.  In  some  instances  markets,  in 
others  conamunications, .  in  others  tradition  and  custom,  in  others  political 


questions  may  constitute  the  dominant  factor,  and  there  will  always  be  many 
variable  and  fluctuating  subsidiary  factors.  Veatch  [97]  includes  among 
the  essential  economic  data  uses  of  land,  kind  of  ownership,  land  values, 
transportation  facilities  and  markets  for  present  and  potential  products  ; 
and  among  social  data,  distribution  and  kind  of  population,  both  rural  and 
urban,  and  economic  status  (standard  of  living)  of  rural  classes.  Allin  [3] 
includes  among  the  land-use  factors  which  must  be  taken  into  consideration 
in  America  '  *  such  things  as  the  passing  of  the  physical  frontier,  the  change 
of  this  nation  from  a  debtor  to  a  creditor  status,  the  loss  of  foreign  markets, 
the  approach  to  a  stable  population,  and  the  evident  conflicts  that  have 
arisen  in  our  economy  between  capital  and  labor."  By  its  very  nature 
social-economic  land  classification  must  be  labile  and  indefinite. 

In  undeveloped  country  where  the  social  factor  has  not  operated 
appreciably,  a  physical  land  classification  is  applicable  without  great 
modification  to  land-use  planning.  Indeed,  the  purpose  of  land-use 
planning  in  such  countries  is  to  avoid  the  costly  trial-and-error  process  of 
crop  adaptation  that  has  hitherto  prevailed.  The  idea  is,  instead  of  planting 
a  crop  on  inferior  land  because  it  is  near  a  railway,  to  plant  it  on  the  most 
suitable  land  and  then  bring  the  railway  to  it.  In  long-settled  countries 
the  social-economic  factor  tends  to  predominate  in  land-use  planning. 
Land  use  has  largely  adapted  itself  in  the  course  of  time  to  the  physical 
environment,  and  any  planning  that  may  be  thought  necessary  is  concerned 
mainly  with  adjustments  to  changed  social  and  economic  conditions. 

A  land-use  or  "  use-capability  "  classification,  if  it  is  to  have  permanent 
or  long-term  validity,  should  also  allow  for  probable  developments  in 
technique  and  science,  e.g.,  the  production  of  frost-resistant  crop  varieties, 
new  kinds  and  sources  of  fertilizer,  new  methods  of  cultivation  [25].  Land 
in  England  that  until  recently  was  commonly  regarded  on  account  of  its 
heavy  texture  as  permanent-pasture  land  proved  itself  during  the  war  to 
be  first-class  arable  land  easily  cultivaible  by  modem  machinery.  But 
although  a  classification  should  aUow  for  such  developments  they  cannot, 
of  course,  usually  be  foreseen. 

It  is,  in  fact,  impossible  to  forecast  with  any  accuracy  either  economic 
or  scientific  developments,  and  a  practical  land  classification  which  takes 
them  into  account  must  necessarily  be  vague.  "  There  is  ample  evidence  " 
\vrites  Hudson  [39]  "  that  the  end  product  of  land  classification  consists 
largely  of  ascertaining  trends  in  land  use  within  definite  areas  and  that  the 
function  of  land-use  planning  agencies  is  to  facilitate  and  direct  these 
trends  towards  a  definite  goal  rather  than  to  impose  some  preconceived 
land-use  plan.  The  goal  towards  which  land-use  trends  is  guided  is  .  .  . 
'  the  utilization  of  lands  for  their  greatest  value'." 

The  nature  of  land-use  planning  is  described  by  Lilienthal,  writing 
of  the  T.V.A.  plan  to  develop  the  land  and  resources  of  the  Tennessee 
Basin  [49]. 

In  the  unified  development  of  resources  there  is  such  a  Great  Plan  :  the  Unity  of 
Nature  and  Mankind.  Under  such  a  Plan  in  our  valley  we  move  forward.  True,  it  is 
but  a  step  at  a  time.     But  we  assume  responsibility  not  simply  for  the  little  advance  we 


make  each  day,  but  for  that  vast  and  all-pervasive  end  and  purpose  of  all  our  labors,  the 
material  well-being  of  all  men  and  the  opportunity  for  them  to  build  for  themselves 
spiritual  strength  .... 

Not  one  goal,  but  a  direction.  Not  one  plan,  once  and  for  all,  but  the  conscious 
selection  by  the  people  of  successive  plans.  It  was  Whitman  the  democrat  who  warned 
that  "  the  goal  that  was  named  cannot  be  countermanded." 

If  this  conception  of  planning  is  sound,  as  I  believe,  then  it  is  plain  that  in  a  democracy 
we  always  must  rest  our  plans  upon  "here  and  now,"  upon  "things  as  they  are."  How 
many  are  the  bloody  casualties  of  liberal  efforts  to  improve  the  lot  of  man,  how  bitter 
the  lost  ground  and  disillusionment  because  of  failure  to  understand  so  simple  and  yet  so 
vital  an  issue  of  human  strategy.  So  frequently  have  men  sought  an  escape  from  the 
long  task  of  education,  the  often  prosaic  day-by-day  steps  to  "do  something  about  it,"^ 
by  pressing  for  a  plan — usually  in  the  form  of  a  law — ^without  considering  whether  the 
people  understand  the  reason  for  the  law's  plan,  or  how  they  are  to  benefit  by  it. 

An  unwillingness  to  start  from  where  you  are  ranks  as  a  fallacy  of  historic  pro- 
portions ;  present-day  planning,  anj^where  in  the  world  for  that  matter,  will  fall  into  the 
same  pit  if  it  makes  the  same  gigantic  error.  It  is  because  the  lesson  of  the  past  seems 
to  me  so  clear  on  this  score,  because  the  nature  of  man  so  definitely  confirms  it,  that  there 
has  been  this  perhaps  tiresome  repetition  throughout  this  record  :  the  people  must  be 
in  on  the  planning  ;  their  existing  institutions  must  be  made  part  of  it  ;  self-education 
of  the  citizenry  is  more  important  than  specific  projects  or  physical  changes. 

The  points  made  by  Lilienthal  are  worth  emphasizing.  Firstly,  that 
a  land-use  plan  is  dynamic  ;  it  changes  as  it  unfolds.  We  can  see  the 
goal — the  highest  attainable  level  of  fertility — but  we  are  lucky  if  we  can 
see  more  than  one  step  forward  at  a  time.  Secondly,  that  the  people  must 
play  as  intimate  a  part  in  the  execution  of  the  plan  as  the  crops  and  animals 
they  tend.  This  is  a  political  matter  ;  a  people  controlled  by  an  autocrat 
is  a  more  pliant  agent  in  executing  a  plan  than  a  nation  of  individualists. 
Thirdly,  that  the  present  state  of  society  should  determine  the  next  step 
forward.  Here  again,  an  autocracy  can  take  greater  liberties  than  a 
democracy,  but  whatever  the  poUty  an  appreciation  of  the  facts  of  human 
ecology  is  essential. 

There  are  not  enough  examples  of  successful  land-use  plans  to  enable 
us  to  dogmatize  upon  whether  "  the  people  must  be  in  on  the  planning  ", 
but  the  evidence  available— mainly  from  the  United  States— indicates 
that  the  active,  as  distinct  from  the  passive,  participation  of  the  people 
in  all  the  operations  can  be  a  decisive  factor  in  assuring  success.  If  the 
people  are  to  participate  actively  they  must  understand  what  is  being 
planned,  and  they  must  understand  the  land  classification  on  which  the 
plan  is  based.  Several  writers  have  stressed  the  importance  of  having  a 
system  of  land  classification  that  is  crystal-clear  to  the  ordinary  layman. 
Such  a  system  is  not  likely  always  to  satisfy  the  taxonomic  pundits  ;  but 
from  the  practical  standpoint  more  is  usually  gained  than  lost  by  using  a 
classification  which  does  not  need,  and  sometimes  will  not  bear,  thinking 
about.  A  unique  feature  of  land-use  planning  is  that  the  people  not  only 
make  and  execute  the  plan,  but  themselves  constitute  one  of  the  chief 
thmgs  to  be  planned. 

Gross  [28],  in  an  analysis  of  the  failure  of  the  nation-wide  county 
land-plannmg  programme  launched  in  the  United  States  in  1938  by  the 


Mount  Weather  Agreement,  attributed  failure  in  the  first  place  to  the  fact 
that  no  desire  to  solve  community  and  county  problems  was  created  in  the 
population  of  the  areas  in  which  the  planning  programmes  were  to  function. 
"  Experts  can  work  out  beautiful  expositions  of  problems,  they  can  present 
exclusively  alternate  solutions,  but  unless  a  self-interest  to  achieve  these 
results  is  established,  the  expensive  work  of  the  expert  has  little  or  na 
value."  In  Gross's  opinion  the  prime  task  of  the  land  planner  is  not  to 
solve  certain  immediate  problems,  but  to  develop  a  community  determi- 
nation to  solve  them.  It  is  a  task  which  the  experts  in  geography,  agri- 
culture, soils,  economics  and  so  on  are  not  always  qualified  to  perform. 
If  county  land  planning  recovers  from  its  present  demise  the  specialist  in 
a  future  planning  organization  "  should  be  made  cognizant  of  his  purely 
advisory  capacity." 

That  land-use  planning  is  essentially  an  exercise  in  human  geography 
is  obvious.  It  is  an  exercise  to  the  performance  of  which  many  non- 
geographical  sciences  have  much  to  contribute,  but  the  approach  to  it  must 
remain  geographical.  Colby  [i6]  distinguishes  four  phases  of  the  land- 
planning  process  (i)  survey  and  classification,  (2)  appraisal,  (3)  design,  and 
{4)  effectuation,  and  gives  the  following  description,  taken  verbatim  from 
his  paper,  of  a  geographer's  approach  to  it. 

The  survey  and  classification  phase  of  land  planning  calls  for  a  critical  examination 
of  the  occupance  pattern  as  it  is  to-day.  For  this  work,  the  topographic  and  other 
customary  maps  and  the  census  and  other  statistical  materials  are  useful,  but  they  da 
not  deal  with  all  of  the  features  and  conditions  which  in  association  make  up  the  occupance 
pattern.  Such  maps  and  materials,  moreover,  are  not  sufficiently  detailed,  for  as  McMurry 
has  pointed  out,  "as  soon  as  land  planning  work  leaves  the  theoretical  plane,  and  the 
problems  assume  practical  application  minute  detail  is  essential."  Land  planning^ 
requires  an  analysis  in  map  and  other  forms  which  distinguishes  the  component  elements 
in  any  part  of  the  occupance  pattern  separately  or  in  their  relation  to  the  whole.  Fortu- 
nately, two  recent  advances  in  technique  make  this  practical.  Aerial  mosaics,  the  great 
contribution  of  air  photography  to  mapping,  provide  the  base.  Site  analyses,  recorded 
in  the  fractional  code,  an  analytical  technique  developed  co-operatively  by  geographers- 
in  the  last  decade,  furnish  the  primary  materials.  When  once  these  materials  are  in  hand 
classification  of  the  associated  elements  or  of  any  individual  elements  becomes  possible. 

Detailed  site  analysis  has  the  disadvantage  of  being  too  slow  and  costly  for  many 
tj^es  of  land  planning.  In  attempting  to  solve  this  problem,  experiments  have  been 
tried  with  the  sampling  method,  the  traverse  method,  and  the  unit-area  classification. 
In  the  sampling  method,  sample  surveys  are  made  at  either  planned  or  random  intervals. 
In  the  traverse  method,  the  surveys  follow  lines  or  strips  across  the  area  imder  exami- 
nation. Both  of  these  methods  involve  perplexing  statistical  questions.  The  unit-area 
type  of  work  contains  an  element  of  classification  as  well  as  analysis.  For  the  writer, 
the  idea  of  unit-area  classification  carries  back  to  a  field  conference  in  1925.  At  that 
time  I  became  hopeful  that  we  might  be  able  to  perfect  a  technique  by  which  one  could 
recognize  the  entity  of  any  point  or  area  and  then  map  that  entity  as  far  as  it  extended. 
The  idea  was  tried  out  in  rapid  traverse  work  over  long  distances  with  some  success  and 
was  reported  at  a  meeting  of  the  Illinois  Academy  of  Science  in  1933.  In  the  past  year 
further  experiments  with  the  method  were  set  up  but  the  results  were  imsatisfactory 
until  the  problem  was  allocated  to  the  geography  section  of  the  Tennessee  Valley  Autho- 
rity. After  some  experimentation,  the  men  of  this  section  learned  how  to  combine 
the  idea  with  the  aerial  mosaic — site  analysis  technique.    The  site  was  widened  to  an. 


appropriate  area,  classification  was  added  to  the  analysis  and  the  unit-area  type  of 
land  classification  became  a  reality.* 

The  second  phase  of  land  planning  calls  for  an  appraisal  of  the  occupance  pattern 
in  order  to  discover  its  points  of  strength  and  its  points  of  weakness.  This  involves  a 
study  of  the  spacing  of  individual  elements  in  the  pattern  and  the  relation  of  each 
individual  pattern  to  the  composite  pattern.  It  also  demands  that  proposals  for  changes 
in  any  individual  pattern  be  weighed  as  to  the  probable  effect  on  other  individual  patterns 
and  on  the  composite  pattern.  The  ramifications  of  this  type  of  work  are  many.  It 
leads  to  investigations  of  the  assets  and  liabilities  of  any  area  for  particular  uses.  It  asks 
if  particular  sites  are  deteriorating  under  use,  and  if  so  how  rapidly.  It  implies  analyses 
of  slope  and  soils  of  a  new  degree  of  intensity.  It  calls  for  much  greater  knowledge  of 
climates  of  slopes  and  thermal  belts  than  we  have  at  present.  In  this  connection 
practical  experience  is  placing  in  action  some  of  the  investigations  advocated  by  the 
Mississippi  Valley  Conunittee,  or  by  the  Land  Use  Committee  of  the  Science  Advisory 
Board.  This  phase  of  land  planning  also  studies  the  adjustment  or  cultural  features  to 
natural  features,  seeking  areas  or  points  of  satisfactory  or  of  unsatisfactory  adjustment. 
Finally,  land  planning  raises  the  all-important  question  as  to  whether  or  not  the 
occupance  pattern  in  its  present  status  serves  and  promotes  the  physical  and  social 
welfare  of  society.  Many  of  these  questions  call  for  painstaking  research  on  the  part 
of  geographers  or  other  scientists.  Some  call  for  evaluation  by  men  of  long  experience 
in  business.  Land  planning  does  not  care  who  does  the  work,  but  it  does  care  greatly 
for  the  results. 

The  third  phase  of  the  planning  process  is  that  of  design  or  active  planning  for  the 
attainment  of  stated  objectives.  In  land  planning  this  means  the  formulation  of  a 
design  for  the  development  of  a  progressively  better  occupance  pattern.  Design  begins 
with  a  preliminary  intellectual  conception  of  something  to  be  done  or  produced.  It 
implies  a  penetrating  knowledge  of  the  existing  occupance  pattern  and  a  full  understanding 
of  the  objectives  to  be  attained.  In  the  acquisition  of  this  knowledge,  geography,  as  we 
have  seen,  plays  a  highly  important  part.  It  may  be  assumed,  and  we  have  some  evidence 
to  support  the  assumption,  that  the  momentum  of  understanding  gained  by  geographers 
during  the  survey,  classification,  and  appraisal  phases  will  enable  them  to  make  valuable 
contributions  in  the  formulation  of  the  design.  Purposive  planning,  after  aU,  may  be 
thought  of  as  the  formulation  and  prediction  stage  of  a  sequence  of  scientific  exploration. 
In  land  planning  the  sequence  includes  observation,  analysis,  classification,  appraisal, 
formulation  and  prediction.  Geography,  with  its  contributions  to  the  early  stages  of  the 
process,  may  be  expected  to  contribute  significantly  in  the  later  stages. 

Land  planning  by  its  very  nature  may  be  expected  to  introduce  a  rational  element 
into  social  planning.  Land  planning,  like  geography,  insists  on  the  areal  concept.  It 
demands  that  the  social  structure  be  held  in  its  physical  setting.  It  strikes  at  reality 
and  tends  to  hold  reasoning  within  a  rational  frame  of  reference.  It  is  the  intelligent 
apphcation  of  the  principles  of  geographical  science  and  other  sciences  to  the  problems 
and  interests  of  society. 

In  the  final  phase  of  the  planning  process,  that  of  effectuation,  geographical  science 
has,  as  far  as  I  can  see,  little  or  nothing  to  offer.  The  question  of  putting  plans  into 
effect  is  a  matter  of  administration  and  rests  on  the  interest  and  desire  of  the  general 
pubhc.  The  men  who  administer  planning  programs  need  not  be  scientists  ;  in  fact,  it 
is  better  if  they  are  not  interested  in  promoting  a  particular  science.  They  do  need  to  be, 
however,  administrative  artists  in  applying  the  findings  of  science  to  the  solution  of 
problems  of  public  welfare. 

The  best  known  and  probably  the  most  successful  land-use  plans  in 
operation  are  those  of  the  American  soil-conservation  districts.  In  July, 
1945.  3404.000  farms  covering  734  million  acres  were  included  in  the  1,328 
soil-conservation  districts  which  had  then  been  set  up  [78].  The  prime 
objective  of  every  soil-conservation-district  plan  is  the  same— to  save  the 

*  See  p.  47. 
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soil  from  exhaustion  and  erosion.  Quite  a  simple  physical  classification, 
defining  land  in  terms  of  its  erodibility,  suffices  as  the  basis  of  the  plans 
(see  p.  42).  Social  and  economic  factors  do  not  enter  into  the  land  classifi- 
cation, but  they  do  enter  into  the  effectuation  of  the  plan,  and  may 
necessitate  modifications  in  the  "  ideal  "  plan  based  on  strict  adherence  to 
the  physical  land  classification.  The  plans  are  made  and  carried  out  by 
the  occupiers  of  the  land  themselves  who  can  call  upon  outside  experts  to 
give  advice  and  direction,  if  required. 

Bennett  [8]  states  that  the  guiding  principle  of  the  Soil  Conservation 
Service  in  planning  land  use  has  always  been  that  the  effective  prevention 
and  control  of  soil  erosion  and  the  adequate  conservation  of  rainfall  require 
the  use  and  treatment  of  the  various  kinds  of  land,  each  according  to  its 
special  needs  and  capabilities. 

In  applying  this  general  rule,  however,  it  must  be  borne  in  mind,  firstly, 
that  the  use  and  treatment  of  any  land  are  determined  not  only  by  physical 
characteristics,  but  also  by  such  factors  as  available  facilities — implements, 
power,  labour,  finance — and  the  preferences,  skill  and  intelligence  of  the 
occupier.     The  occupier,  as  well  as  his  land,  may  require  "  treatment". 

Secondly,  each  parcel  of  land  has  to  be  considered  in  its  physical 
relation  to  adjoining  land  ;  optimal  use  of  high-lying  land  may  be  deter- 
mined as  much  by  the  use  of  the  lower-lying  land  as  by  its  own  physical 
characteristics. 

Other  examples  of  land-use  planning  according  to  a  land  classification 
are  afforded  by  some  Russian  collective  farms  (kolkhozes).  These  plans 
have  to  fit  in  with  the  larger  production  plans  of  wide  regions  that  in  turn 
are  co-ordinated  into  a  national  plan  by  the  central  planning  authority 
(Gosplan).  The  kolkhoz  is  required  to  produce  certain  amounts  of  certain 
crops,  and  is  expected  to  adopt  certain  rotations  and  farming  practices 
which  have  been  shown  to  conserve  soil  fertility  in  the  region  concerned. 
A  fair  amount  of  freedom  in  land  use  is  permitted,  but  the  general  framework 
of  farm  management  is  predetermined.  Under  such  circumstances  a 
physical  land  classification  to  suit  the  preconceived  plan,  which  may  be 
modified  within  hmits  to  fit  the  land  classes,  can  readily  be  made.  Social 
and  economic  factors  enter  to  a  variable,  but  usually  only  to  a  minor,  extent. 

Both  the  soil-conservation  districts  and  the  kolkhozes  represent  parti- 
cularly straightforward  examples  of  land-use  planning  because  the  objectives 
are  clearly  defined  and  are  definable  directly  in  terms  of  land  use.  Where 
the  objective  is  less  clear,  or  less  clearly  related  to  definite  uses  of  land,  the 
land  classification  tends  to  be  correspondingly  vague.  An  objective  such 
as  the  common  welfare,  the  public  good,  the  improvement  of  the  standard 
of  living,  or  merely  the  optimal  utilization  of  the  land  forms  an  insufficient 
basis  for  a  land  classification  ;  it  is  necessary  to  state  how  the  objective 
is  to  be  attained — for  example,  by  an  economy  based  on  cocoa,  sugar,  mixed 
farming,  etc.  The  Scott  Committee  on  Land  Utilization  in  Rural  Areas  [57] 
was  instructed  to  consider  the  planning  of  post-war  England  and  Wales. 


It  assumed*  that  English  agriculture  would  be  characterized  by  a  con- 
tinuance of  the  "  traditional "  type  of  English  farming  (balanced,  mixed 
farming  with  small,  individually  owned  farms  predominating),  and  on  this 
assumption  recommended  as  a  basis  for  land  planning  the  adoption  of  the 
classification  of  the  Land  Utilization  Survey  (p.  57)  that  distmguishes 
classes  according  to  former  use  under  the  traditional  system.  Here  the 
relationship  between  the  system  of  land  classification  and  the  means  by 
which  the  planning  objective  is  to  be  attained  is  obvious.  If  an  entirely 
new  system  of  agriculture  had  been  proposed,  a  classification  according  to 
iormer  use  would  not  have  been  appropriate. 

For  land-use  planning,  therefore,  there  is  a  very  close  connexion 
between  the  objective  of  the  plan,  the  means  proposed  to  attain  it,  and  the 
appropriate  system  of  land  classification.  There  is  no  such  thing  as  a 
general  land  classification,  but  there  is  a  common  physical  classification 
appropriate  as  a  basis  for  all  land-use  plans  aiming  to  promote  and 
perpetuate  the  public  welfare,  and  therefore  requiring  the  maintenance  of 
soil  fertihty.  Superimposed  on  this  basis  is  another  social-economic 
classification  which  is,  in  effect,  part  classification  and  part  planning.  It  is 
often  difficult  to  know  where  the  process  of  land  classification  ends,  and 
that  of  land  planning  begins. 

Types  of  Land  Classification 

The  Land  Committee  of  the  United  States  National  Resources  Planning 
Board,  in  its  Report  on  Land  Classification  in  the  United  States  [62],  dis- 
tinguishes five  types  of  land  classification  at  present  in  use.  These  types 
are  not  fixed  or  exclusive ;  many  of  the  land-classification  projects 
mentioned  in  the  Report  can  be  assigned  to  two  or  more  types.  But  while 
the  types  are  somewhat  arbitrarily  defined  to  suit  the  special  circumstances 
of  contemporary  land  classification  in  the  United  States  recognition  of  them 
brings  out  the  general  fact  of  the  dependence  of  land  classification  on  the 
use  which  is  to  be  made  of  the  system.     The  five  types  are  : — 

Type  I.      Land  classification  in  terms  of  inherent  characteristics.    • 

Type  II.     Land  classification  in  terms  of  present  use. 

Type  III.  Land  classification  in  terms  of  use  capabilities. 

Type  IV.   Land  classification  in  terms  of  recommended  use. 

Type  V.  Land  classification  in  terms  of  programme  effectuation. 
Of  the  75  miscellaneous  projects  analysed  in  the  Report,  68  are  of,  or 
include,  type- 1  classification.  We  have  already  referred  to  this  type  as  a 
physical  classification.  It  is  the  least  dependent  on  the  use  to  be  made 
of  the  classification  and  is,  moreover,  almost  essential  to  the  further  develop- 
ment of  any  practical  classification  of  land  for  agricultural  or  forest  use. 
The  inherent  characteristics  to  which  most  attention  is  usually  paid  are 
soils  and  topography,  though  other  natural  land  qualities  assume  equal  or 
greater  importance  in  special  cases  (e.g.,  subsoil  and  water  table  in  irrigation 

*  Majority  Report.  A  Minority  Report  by  Prof.  S.  R.  Dennison  makes  rather  different  recom- 
mendations. 
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planning).  Land  classification  according  to  inherent  characteristics  must 
obviously  be  the  fundamental  classification  in  undeveloped  or  partly 
developed  regions  where  man-made  qualities  such  as  present  land  use, 
urbanization,  political  and  economic  factors,  etc.  have  minor  significance. 

Type-II  classification,  according  to  present  use,  may  also  be  considered 
as  "  fundamental  ",  at  any  rate  in  long- settled  regions  where  sufficient 
time  has  elapsed  for  both  the  inherent  and  the  man-made  qualities  of  the 
land  to  have  reached  an  equilibrium  as  regards  their  influences  on  land  use. 
The  classification  of  the  Land  Utilization  Survey  of  England  and  Wales 
{p.  57)  is  a  type-II  classification,  and  as  such  is  applicable  to  a  plan  which 
aims  to  rationalize  rather  than  to  change  the  time-tested,  traditional  system 
of  land  use.  The  Land  Utilization  Survey  originally  defined  its  classes 
solely  in  terms  of  present  use  and  made  no  claims  for  the  system  as  a  land- 
planning  tool.  Later,  the  purely  type-II  classification  was  expanded  for 
planning  purposes  into  type  IV  (recommended-use  classes). 

Both  type-I  and  type-II  classifications  are  essentially  inventories  of 
actual  conditions.  They  take  no  account  of  potentialities.  The  modern 
American'  soil  survey,  which  is  evolving  into  a  land  classification,  is  a 
■combination  of  types  I  and  II  with  a  recent  admixture  of  type  III  (use 
■capability) . 

For  type  III  a  specified  use  is  assumed  (e.g.,  cereal  culture,  pasture, 
forest),  and  land  is  assessed  according  to  its  potential  productivity  in  that 
use.  First-rate  forest  land  may  be  fourth-rate  cereal  land.  For  crop  use, 
land  may  be  assessed  according  to  the  estimated  yield  of  the  crop  under  a 
given  system  of  management  that  may  be  based  on  the  average,  optimal 
or  any  other  standard.  The  system  of  management  can  be  a  determining 
factor  in  the  classification.  For  example,  land  might  be  classed  as  high- 
yielding  under  dry  farming  owing  to  excellent  water-holding  characteristics, 
and  as  low-yielding  under  irrigation  owing  to  defective  drainage.  In 
forestry,  the  classification  of  site  quality  according  to  actual  production  or 
according  to  production  estimated  from  the  nature  of  the  vegetation  is  an 
example  of  type  III. 

An  alternative  form  of  type-Ill  classification  is  according  to  the 
measures  which  must  be  taken  to  bring  the  land  to  a  certain  standard 
condition,  e.g.,  immunity  from  erosion.  This  form  is  much  used  in  the 
U.S.  soil-conservation  surveys.  The  knowledge  required  for  a  type-Ill 
classification  always  includes  much  of  that  which  is  obtained  in  making 
a  type-I  classification. 

Type- IV  classification  (in  terms  of  recommended  use)  is  in  effect  a 
combination  of  the  preceding  types.  It  is  not  so  much  an  actual  classifi- 
cation of  land  as  the  formulation  of  a  land-use  plan  on  the  basis  of  the 
inherent  properties,  present  use  and  capabilities  of  the  land.  The  same 
is  true  of  type  V — land  classification  in  terms  of  programme  effectuation— 
which  involves  indicating  on  a  map  the  different  stages  and  methods  whereby 
land-use  recommendations  are  to  be  carried  out.  Both  in  type  IV  and 
type  V  complex  political  and  social  questions  such  as  the  form  of  govern- 
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ment,  the  aspirations  of  the  community,  the  legal  power  of  the  planning^ 
authority  and  the  rights  of  landowners  are  involved.  The  five  types 
represent  a  series  of  increasing  complexity  and  afford  a  good  illustration 
of  the  way  in  which  land  classification,  starting  in  its  simplest  and  most 
fundamental  form  as  a  soil  classification,  may  become  merged  into  land 
planning  without  any  sharp  distinction  between  them. 

The  Physical  Classification  of  Land 

In  a  posthumously  published  and,  unfortunately,  unfinished  paper 
C.  F.  Marbut  [53]  makes  a  clear  distinction  between  a  "  natural  "  and  an 
"  economic  "  classification  of  land: — 

In  the  broadest  sense  possible  the  classification  of  lands  may  be  considered  from  two 
points  of  view.  In  one,  lands  are  considered  as  natural  bodies,  are  differentiated  into- 
units  and  the  latter  arranged  into  classes  on  the  basis  of  inherent  natural  characteristics. 
Such  a  classification  has  no  necessary  relationships  to  man  or  his  institutions.  The 
other  classification,  however,  has  a  definite  relationship  to  man.  It  may  be  called  an 
economic  classification.  It  is  a  classification  based  definitely  on  the  relationship  of 
different  kinds  of  land  to  man  and  his  industries.  In  the  first  case,  in  the  physical 
classification,  the  units  are  being  defined  on  the  basis  of  definite  character,  and  express 
therefore  essential  and  inherent,  permanent  characteristics.  In  the  second  case,  or  the 
economic  classification,  being  based  on  a  relationship  that  varies  with  the  status  of  man 
and  his  institutions  at  any  given  time,  the  classification  is  not  permanent.  The  definition 
of  land  imits  for  the  same  parts  of  the  earth's  surface  differs  from  time  to  time,  depending- 
on  the  changes  regarding  man  and  his  institutions  in  a  given  spot  at  any  particular  time. 
The  lack  of  permanence  is  due  to  the  changing  character  of  man's  institutions,  not  to- 
changes  in  the  inherent  characteristics  of  lands. 

Marbut  asserts  that  land  may  be  used  by  man  in  three  main  ways  : 
(i)  as  mere  areas  of  solid  earth  on  which  to  live  ; 

(2)  as  areas  varying  in  desirability  because  of  relationships  to  other  kinds 
of  land,  or  to  man  and  his  institutions  ; 

(3)  as  sources  of  usable  material. 

As  we  are  here  only  concerned  with  land  use  for  plant  production  our 
land  classifications  are  not  concerned  with  the  first  two  uses,  and  need  be 
related  only  to  those  characteristics  of  land  which  determine  the  kind  and 
amount  of  plants  produced.  As  a  basis  for  such  a  classification  Marbut 
proposes  the  following  definition  of  land.  Land  is  a  term  connoting  all  the 
features  of  mans  natural  geographical  environment  with  which  he  deals  in 
crop  production. 

Marbut  proceeds  to  establish  the  bases  for  a  classification  according  to 
the  permanent  physical  properties  of  land  that  are  significant  in  plant 
production.  Such  a  classification  is  the  equivalent  of  a  potential  land-use 
classification,  lands  being  grouped  according  to  their  physical  capacity  for 
producing  different  kinds  of  plants,  regardless  of  whatever  use  is  or  has 
been  made  of  them.  "  No  attempt  has  been  made  to  determine  the  kinds- 
of  land  here  discussed  by  any  sort  of  indirect  approach  such  as  the  type  and 
apparent  success  of  the  local  agriculture,  the  kinds  of  crops  grown  or  the 
yields  obtained  or  the  character  of  the  natural  vegetation.  Such  an 
approach  to  the  problem  is  consciously  avoided  because  the  essential 
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character  of  a  physical  classification  requires  a  direct  approach  through 
physical  character.  It  is  well  known  and  generally  agreed  by  students  that, 
such  indirect  methods  may  give  certain  definite  results.  It  is  possible  ta 
identify  '  good  '  or  productive  land  by  a  study  of  the  character  of  the  natural 
vegetation  growing  on  it  or  that  grew  on  it.  It  is  equally  possible  to  arrive 
at  the  same  conclusion  through  a  study  of  the  existing  agriculture.  Not- 
withstanding this  possibility  a  serious  objection  to  such  methods  lies  first 
in  the  fact  that  the  result  obtained  is  wholly  empirical  and  neither  the  facts 
nor  the  conclusion  presents  the  possibility  of  drawing  any  other  conclusion 
than  that  the  land  is  productive  for  the  plants  grown." 

On  the  other  hand,  a  classification  based  on  inherent  physical  character- 
istics provides  a  basis  for  drawing  conclusions  regarding  the  use  of  land  for 
more  than  one  purpose. 

The  most  important  of  the  "  features  of  man's  geographical  environment 
with  which  he  deals  in  crop  production  "  are  soil  and  climate,  these  con- 
stituting the  main  part  of  the  physical  environment  in  which  plants  grow. 

On  the  plant  side  the  two  main  factors  to  be  considered  are  (i)  adapta-' 
bility  to,  and  (2)  productivity  in,  the  environment.  It  is  well  known  that 
certain  plants  attain  their  optimal  development  in  certain  regions  (e.g.,  corn 
in  the  Corn  Belt  in  the  U.S.A.),  whereas  in  other  regions  owing  to  the 
presence  of  some  limiting  factor  such  as  too  short  a  growing  season,  too 
much  or  too  little  moisture,  too  hot  or  too  cold  a  temperature,  growth  is 
partially  or  completely  inhibited.  The  factors  influencing  adaptability 
are  mainly,  but  not  entirely,  climatic.  Within  any  one,  more  or  less 
homogeneous  adaptability  or  climatic  region,  however,  great  variations  in 
productivity  for  a  given  crop  may  occur,  associated  mainly,  but  not  entirely, 
with  variations  in  the  soil  factor.  Variability  of  productivity  is  greatest 
in  regions  of  optimal  adaptability  where  the  possible  range  of  production  per 
unit  land  area  is  from  zero  to  the  maximum  known.  In  the  so-called 
marginal  zones  soil  or  productivity  factors  are  less  significant. 

A  third  factor  unrelated  to  adaptability  or  productivity  that  has  to 
be  considered  is  accessibility — ^not  to  markets,  since  this  is  a  purely  physical 
classification,  but  for  agriculture.  Accessibility  concerns  mainly  the  relief 
of  a  region.  Some  lands,  for  example,  are  too  steep,  or  have  too  broken 
a  topography  for  crop  production,  even  though  the  climatic  and  soil 
conditions  are  favourable,  because  of  difficulties  of  cultivation  or  the  hazards 
of  erosion.  Accessibility  in  this  sense  is  less  a  limiting  factor  in  forestry 
than  in  agriculture. 

The  physical  land  characteristics  significant  in  plant  production  may 
thus  be  grouped  as  (i)  those  which  control  the  kinds  of  plants  grown  (mainly 
climate) ,  (2)  those  which  control  the  productivity  of  the  land  for  the  plants 
grown  (mainly  soil),  and  (3)  those  which  determine  the  accessibility  of  the 
land  for  crop  production  (mainly  topography).  It  will  be  seen  that  the 
proposed  classification,  though  physical,  is  expressed  in  agronomic  terms — 
in  terms  of  the  significance  of  the  physical  characteristics  for  agriculture. 
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It  is  not  at  present  possible,  owing  to  our  inability  to  assess  quantita- 
tively the  agricultural  significance  of  physical  factors,  to  make  more  than  a 
very  general  classification  of  land  on  this  basis.  Marbut's  proposals  appear 
to  involve  a  first  differentiation  of  lands  according  to  adaptability,  the 
adaptabiUty  regions  being  then  subdivided  according  to  productivity  and 
finally  accessibility.  This  corresponds  roughly  to  a  classification  scheme 
in  which  the  highest  category  is  determined  on  a  climatic,  the  next  on  a  soil, 
and  the  third  on  a  topographic,  basis.  How  Marbut  intended  to  define  the 
lower  and,  in  practice,  more  important  categories  is  not  indicated  in  his 
paper. 

This  outhne  of  a  classification  scheme  shows  that  Marbut  intended  it 
to  be  a  true  classification— that  is,  lands  are  arranged  in  categories  and 
classes  showing  the  physical  relationships  between  the  different  groups. 
The  taxonomic  importance  of  this  feature  of  a  classification  is  stressed  by 
the  Land  Committee  of  the  National  Resources  Board  [62].  "Tidal 
marshes,  sandy  soils,  oil  fields,  and  golf  courses  might  be  present  in  an 
area,  but  they  are  not  related  phenomena  and  cannot  be  assigned  to  classes 
in  a  logical  system  of  classes.  Tidal  marshes,  rocky  headlands,  and  sand 
dunes,  however,  are  related  phenomena  and  can  be  assigned  to  classes  in  a 
systematic  division  of  shore  features.  In  similar  fashion,  golf  courses, 
railway  yards,  and  airports  are  classifiable  in  terms  of  the  several  categories 
of  urban  land  use." 

Land  Inventories 

Some  systems  of  land  classification  make  little  attempt  Jo  indicate 
relationships  between  classes.  Provided  they  fulfil  their  purpose"tBey  are 
none  the  less  useful  for  that,  but  they  would  perhaps  be  more  correctly 
described  as  land  inventories  rather  than  land  classifications.  Those  who 
■employ  inventory-tjrpe  classifications  usually  define  a  land  type  in  terms 
of  a  summation  rather  than  a  sjmthesis  of  the  separate  characteristics. 
Thus  Kellogg  and  Ableiter  [46]  define  a  natural  land  type  as  "land  having 
a  particular  set  of  defined  natural  characteristics,  principally  of  soil,  climate, 
relief,  stoniness  and  native  vegetatioji."  Veatch  [96]  says  that  "  the 
natural  land  types  [in  Michigan]  consist  of  various  combinations  of  the 
soil  types,  relief  features,  and  topographic  forms  such  as  hills,  basins,  lakes, 
and  swamps."  According  to  Veatch,  for  instance,  a  land  type  could  be 
defined  as  consisting  of  soil  type  A,  relief  B,  topography  C  and  so  on,  and 
another  as  consisting  of  soil  type  X,  reUef  Y,  topography  Z,  etc.  These 
definitions  or  descriptions  suffice  to  give  valuable  information  about  land- 
use  potentialities,  but  they  do  not  indicate  how  class  A  B  C  is  related  to 
class  X  Y  Z. 

The  definition  of  the  type  unit  for  classification  is  a  point  at  which  the 
physical  and  social- economic  classifications  of  land  tend  to  clash.  In  a 
physical  classification  the  boundaries  of  a  unit  land  type  are^  naturally 
those  at  which  the  physical  factors  change,  though  it  is  sometimes  difficult 
to  determine  the  actual  physical  boundary  to  be  marked  on  a  map,  or 

14 


whether  a  change  in  one  factor  only  while  all  others  remain  constant 
justifies  the  delineation  of  a  land-type  boundary.  For  an  economic  classifi- 
■cation  or  a  classification  for  taxation  purposes  a  property  is  often  the  most 
appropriate  land  unit.  In  some  German  systems  of  Bodenbonitierung,  for 
■example,  points  are  awarded  for  physical  land  features,  and  the  points  are 
integrated  over  an  entire  property  to  arrive  at  the  valuation  for  the  property 
rather  than  for  its  constituent  land  types.  Kellogg  [44]  points  out  that  an 
important  factor  determining  the  best  use  of  an  individual  farm  unit  is  the 
manner  in  which  the  various  soil  or  land  types  are  associated  with  one 
another.  "  For  example,  in  a  hill-valley  section  frequently  good  cropland 
and  land  suited  only  to  pasture  are  so  mixed  that  the  latter  may  be  used  to 
good  advantage  in  a  farm  unit  having  some  good  cropland,  without  which 
a  different  use,  such  as  forestry  or  extensive  grazing,  might  be  more 
desirable."  The  orientation  of  physical  land  types  in  relation  to  property 
bouiidaiiesL_rna^Ib_e]  a  ~determiniiig  factor  in  planning  land  use. 

What  is  usually  described  as  the  physical  classification  of  land  is,  in 
fact,  more  a  physical  inventory  than  a  classification.  There  are  no  univers- 
ally established  physical  land  classes,  as  there  are  universal  soil  classes  or^ 
•easily  identifiable  plant  families  and  genera.  It  is  impossible  to  compound^ 
the  total  physical  characteristics  into  a  single  entity  land,  because  one  of  the 
most  important  characteristics  of  land — at  least  for  planning — is  not 
physical,  but  economic. 

Haggerty  and  Meyers  [29]  list  the  following  characteristics  as  required 
to  make  a  physical  inventory  of  land  as  a  basis  for  land  classification. 

Soil :  Flood  Relationships  : 
Profile                                    ^  Frequency 

Texture  Intensity 

Structure  Duration 

Chemical  reaction  Occurrence 

Content  of  organic  matter  and  Physical  effects 

essential  plant  nutrients  Land  Condition  : 
Stoniness  Erosion 

Internal  drainage  Deposition 

Topography :  Depletion 

Elevation  Water  Resources  : 
Lay-of-the-land  Kind  and  extent 

Degree  of  slope  Dependability 

Native  Vegetation  :  i^  Climate  : 

Type  Precipitation 

Amount  or  volume  Temperature 

Quality  Frost-free  period 

Climatic  hazards 

Haggerty  and  Myers  recognized,  however,  the  desirability  of  not  merely 
describing  land  types,  but  of  grouping  them  into  classes  according  to  the 
nature  of  the  adjustment  required  to  fit  the  land-use  plan. 
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In  Germany  the  main  items  of  a  land  inventory  were  soil,  topography, 
water  resources,  climate  and  economic  conditions.  The  soil  was  further 
inventoried  according  to  genetic  type,  texture,  depth,  stoniness,  cultural 
condition  and  reaction.  Much  more  attention  was  paid  in  Germany  than 
is  paid  in  the  United  States  to  economic  items — market  facilities,  transport 
and  communications,  labour  supply,  system  of  land  tenure,  size  and  shape 
of  farms,-  etc.  An  additional  item  which  was  to  have  been  systematically 
inventoried  was  the  content  of  available  potash,  phosphate  and  lime. 
A  special  service — Bodenuntersuchung-Sonderaktion — was  at  the  beginning 
of  the  war  engaged  in  making  these  determinations.  The  aim  was  to 
sample  and  analyse  every  quarter  hectare  of  agricultural  land.  Between 
1936  and  1942  over  4,450,000  determinations  of  lime  status,  3,000,000  of 
phosphate  status  and  625,000  of  potash  status  were  made  on  soils  of  the 
German  Reich   [30]. 

The  U.S.  Soil  Survey 

Nearly  all  the  factors  listed  by  Haggerty  and  Myers  [29]  are  now 
inventoried  in  the  standard  U.S.  soil  survey  which  has,  in  fact,  developed 
into  a  combination  of  a  soil  survey  proper  with  a  land-type  inventory.  Ta 
an  ever-increasing  extent  the  U.S.  Soil  Survey  is  becoming  a  land  survey, 
and  it  is  possible  that  if  ever  a  universal  system  of  land  classification  is 
developed  it  will  emerge  out  of  the  present  work  of  the  U.S.  Soil  Survey. 
Milne  [56]  quotes  the  Chief  of  the  Soil  Survey  as  stating  that  its  results 
"  form  the  factual  basis  in  the  development  of  sound  programmes  of  land 
use."  Soil  surveyors  are  constantly  reminded  that  it  is  the  land  rather  than 
the  soil  that  is  to  be  investigated,  classified,  inventoried  and  interpreted,, 
primarily  though  not  exclusively  by  the  soil  profile. 

As  the  survey  becomes  more  practical — more  of  a  land  and  less  of  a  soil 
survey — there  is,  for  example,  a  tendency  to  give  more  weight  to  texture 
in  the  definition  of  soil  tjrpe.  The  American  soil  type  is  a  combination  of 
a  series  and  a  class,  the  series  defining  the  general  morphological  character- 
istics of  the  soils  comprising  it,  and  the  class  the  texture  of  each  soil  at  the 
surface.  Thus  the  series  name  Hagerstown  describes  an  indefinite  number 
of  soils  identical  in  all  important  characteristics  except  texture  {class). 
Hagerstown  loam,  Hagerstown  sandy  loam,  etc.  are  distinct  but  related 
soil  types  differing  principally  in  texture.  But  it  has  been  found  that 
whatever  may  be  the  scientific  justification  of  classing  a  clay  and  a  sand 
(say)  in  the  same  series,  in  actual  agricultural  use  there  is  likely  to  be  a  more 
pronounced  difference  between  the  behaviour  of  a  clay  and  a  sand  of  the 
same  series  than  between  two  clays  or  two  sands  of  different  series.  In 
other  words,  texture,  which  cannot  be  accorded  a  position  of  very  great 
importance  in  a  genetic  or  morphological  system  of  soil  classification, 
becomes  a  dominant  factor  in  a  "  use  "  classification. 

The  trend  of  soil  classification  in  the  United  States  from  a  morphological 
to  a  use  basis  is  reflected  in  the  growing  recognition  of  monotype  series — 
i.e.,  the  inclusion  of  texture  in  the  definition  of  a  soil  series,  or  the  identifi- 
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cation  of  soil  series  with  soil  type.  Soils  formerly  regarded  as  belonging  to 
the  same  series  by  reason  of  common  genetic  and  morphological  character- 
istics are  now  classed  as  different  series  by  reason  of  their  different  use 
capabilities  as  indicated  by  their  respective  textures.  At  most  three,  and 
more  commonly  one  or  two,  textural  classes  are  now  included  in  one  series. 

While  the  soil  type  is  thus  tending  to  disappear  as  a  separate  taxonomic 
category — or  to  be  merged  into  the  series — other  categories  are  appearing, 
some  lower  than  the  series  (e.g.,  phases),  others  higher  (e.g.,  associations). 
The  phases  of  a  soil  series  or  type  are  distinguished  by  some  use  characteristic 
such  as  stoniness,  degree  of  erosion  or  slope — slope  being  judged  not  by  its 
steepness,  but  by  its  effect  on  land  utilization.  An  association  is  a  group 
of  soils,  either  similar  or  dissimilar,  geographically  associated  in  a  regular 
pattern  over  a  landscape  feature.  It  is  similar  to  the  catena  described  for 
tropical  landscapes  by  Milne  [55]. 

To  "  charge  the  soil  type  with  the  maximum  load  of  land-use  meaning  " 
[60]  is  the  prevailing  trend  in  soil  survey  in  America  at  the  present  time, 
but  Krusekopf  [48]  considers  that  most  soil  surveyors,  while  duly  inven- 
torying important  land  characteristics  such  as  slope,  stoniness,  erosion,  etc., 
have  failed  in  their  task  of  interpreting  the  primary  morphological  features 
of  the  soil  in  terms  of  land  use.  The  soil  surveyor,  in  fact,  has  the  difficult 
task  of  maintaining  an  objective,  scientific  approach  to  soil  classification 
and  at  the  same  time  making  the  results  of  his  work  useful  and  intelligible 
to  those  who  know  nothing  of  the  restraints  imposed  by  pedological  dis- 
cipline. Milne  [56]  describes  the  soil  surveyor's  approach  to  land  classifi- 
cation in  the  following  words  : — 

The  soil  surveyor  regards  himself  as  a  student  of  the  land  who,  being  a  soil  scientist 
first,  distinguishes  his  land  types  primarily  by  soil  profile.  He  knows  that  considerations 
regarding  the  use  of  land  may  be  in  error  if  they  leave  the  soil  profile  uninvestigated,  and 
his  own  first  duty,  as  a  key  man  in  this  sense  in  the  rationalization  of  rural  production, 
is  the  expert  recognition  of  the  varieties  of  soil  profile  that  exist  in  his  piece  of  country 
and  their  reduction  to  a  manageable  number  of  series  and  types.  In  this  stage  of  his 
work  he  is  a  pure  pedologist,  adding  to  soil  knowledge  or  establishing  the  validity  of 
existing  concepts  on  new  ground  ;  he  may  classify  and  describe  soil  types  in  whatever 
terms  the  technicalities  of  the  subject  require. 

As  he  goes  about  in  the  field  plotting  soil-type  occurrences,  he  must,  however,  bear  in 
mind  that  he  will  have  the  further  duty  of  making  clear,  for  all  who  follow  him  on  land 
questions,  what  the  significance  of  his  data  is.  He  must  endeavour  to  work  to  the 
condition  that  after  he  has  finished,  no  further  visiting  of  the  ground  shall  be  necessary 
for  the  ascertainment  of  omitted  or  obscured  facts  regarding  land  type.  He  must, 
therefore,  pay  attention  to  a  good  deal  besides  soil  profile.  His  land  types  are  finally 
to  be  so  defined  (having  regard  to  the  limitations  of  the  scale  on  which  he  is  working) 
that  the  most  desirable  use  of  them  can  be  inferred  by  other  specialists  (such  as  agrono- 
mists, foresters,  or  the  administrators  whom  these  advise)  simply  by  superimposing 
their  own  particular  technical  knowledge  on  the  pattern  he  has  provided.  Qualities 
such  as  topographic  character  and  slope  (expressively  summarized  in  the  American 
language  as  "lay  of  the  land")  ;  stoniness  ;  other  kinds  of  irregularity  of  surface  such  as 
animal  burrows  (or,  in  Africa,  termite  mounds)  ;  depth  available  for  root-development ; 
nature  of  plant  cover,  if  uncultivated  ;  susceptibility  to  accelerated  erosion  ;  degree  of 
erosion  already  suffered  ;    exposure  to  wind  or  liability  to  river  overflow — all  these  are 
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relevant,  and  all  must  be  incorporated  along  with  soil  profile  and  texture  of  top  soil  into- 
the  "natural  land-t>'pe  units"  which  are  to  form  the  items  in  the  completed  inventory. 

The  natural  land  types  having  thus  been  determined  on  the  basis  of  their  physical 
and,  to  some  extent,  their  biological  characteristics— the  latter  from  the  viewpoint  of 
describing  each  land  type  as  a  distinctive  "habitat" — their  description  can  be  carried 
further  (in  inhabited  country)  by  recording  whatever  can  be  ascertained  of  man's  experi- 
ence in  using  them.  There  is  clearly  a  wide  field  of  relevant  enquiry  here  :  crop-plant 
behaviour,  crop  yields  and  qualities  ;  thriftiness  of  stock,  stock-carrying  capacity,  rates 
of  natural  increase  ;  population  densities,  human  health,  and  attainable  standards  of  life 
earned  on  the  land  .... 

It  will  be  seen  that  the  "natural  land  type"  signifies  a  great  deal  more  than  the 
"soil  type"  does.  Not  only  must  the  soil  surveyor  working  to  those  objectives  be  a  good 
judge  of  a  pit  section  or  auger  boring,  and  a  painstaking  plotter  of  boundaries,  he  also- 
needs  to  have  a  good  eye  for  country,  and  a  quick  appreciation  of  a  situation  in  physical 
geology.  He  must  be  a  receptive  observer  of  many  kinds  of  natural  phenomena,  especially 
those  of  vegetation  and  plant  succession.  His  acquaintance  with  crops  and  cultural 
practices,  and  his  judgment  in  sifting  the  results  of  enquiry,  must  be  enough  to  enable 
him  to  estimate  what  have  been,  and  what  will  be,  the  probable  interactions  between 
man  and  the  soU  in  both  directions  ;  for  in  long-occupied  territory  the  "natural  land 
type"  cannot  easily  be  disentangled  from  the  existing  pattern  of  "social  land  units"  and 
customary  usage  ;  the  top  soil  has  become  the  "M-horizon,"  and  to  understand  it  requires 
more  than  mere  expertness  in  soil  morphology. 

The  results  of  soil  survey,  then,  whilst  being  based  on  soimd  pedology,  must  be  so 
reported  as  to  convey  a  maximum  of  information  about  potentialities  in  land  use. 

The  importance  attached  by  the  Soil  Survey  to  the  collection  and 
presentation  of  miscellaneous  information  relating  to  land  use  is  indicated 
by  the  following  quotation  from  Kellogg  [44],  describing  the  nature  of  the 
soil-survey  report. 

The  soil-survey  report  which  accompanies  the  soil  map  describes  the  area  surveyed,, 
the  characteristics  and  capabilities  for  use  of  the  soil  types  and  phases  shown  on  the  map, 
and  the  principal  factors  responsible  for  soU  development.  It  is  an  integral  part  of  the 
complete  publication  and  not  simply  an  adjimct  to  the  soil  map.  Except  as  a  base  map, 
the  soil  map  without  the  report  is  of  little  use  to  persons  unfamiliar  with  the  specific 
nomenclature  employed.  First  of  all,  the  report  contains  a  complete  description  of  the 
soil  types  shown  on  the  map  and  their  relationship  to  one  another.  As  the  objective  of 
the  work  is  to  provide  information  directly  relating  to  the  agricultural  use  of  the  land, 
those  characteristics  of  importance  in  the  use  of  the  soU  for  growth  of  plants  are  stressed. 

Much  of  this  information  is  obtained  by  observation  during  the  course  of  the  surv^ey, 
but  by  no  means  exclusively  so.  Climatic,  chemical,  economic,  agronomic,  and  all  other 
data  bearing  on  the  nature  and  capabihties  of  the  soil  from  other  sources  are  used  to  the 
extent  that  such  information  is  available  and  can  be  interpreted  in  relationship  to  the 
soil  types  occurring  in  the  area.  To  the  extent  that  the  location  of  the  soil  areas  in 
respect  to  markets  and  similar  factors  have  an  important  bearing  on  the  use  of  the  soils, 
these  relationships  are  identified  and  discussed. 

More  detailed  instructions  given  by  Kellogg,  and  reproduced  in  the 
-Appendix  (p.  86),  for  the  preparation  and  arrangement  of  soil-survey  reports 
illustrate  the  very  wide  scope  of  the  survey  which  is,  in  fact,  a  land  survey 
based  on  a  straightforward  soil  classification — a  social-economic  inventory 
superimposed  on  a  physical  classification.  It  is  rather  more  than  a  land 
classification,  but  it  can  provide  much  of  the  information  required  in  land- 
use  planning.  In  recently  issued  soil-survey  reports  a  section  has  been 
devoted  specifically  to  land  classification,  the  classification  adopted  being 
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usually  the  arranging  of  the  soil  types  in  the  order  of  their  "  productivity 
grades  "  (p.  69). 

Land  Types  and  Soil  Types 

Whether  the  soil  type — in  the  American  sense — can  serve  as  a  unit  for 
land  classification  obviously  depends  on  the  objective  of  the  latter.  In  so 
far  as  that  objective  is  to  adapt  crop  production  to  the  quality  of  the  soil, 
soil  types  and  physical  land  types  will  tend  to  be  coextensive.  Moon  [60] 
maintained  that  for  the  Tennessee-Valley  soil-survey  project,  the  objective 
of  which  was  "  to  provide  data  of  value  to  problems  of  land  use  and  manage- 
ment, particularly  for  the  production  of  useful  plants,"  the  soil  type  provided 
a  natural  unit  for  land  classification.  The  classification  required  was  one 
of  soil  productivity,  and  the  class-distinguishing  criteria  were  therefore  all 
the  soil  characteristics,  both  internal  and  external,  significant  for  produc- 
tivity. Among  the  internal  characteristics  Moon  includes  physical, 
chemical  and  biological  properties,  and  among  the  external  characteristics 
moisture  conditions,  topography,  conditions  of  erosion,  stoniness,  and  depth 
to  solid  rock. 

But  whereas  in  the  determination  of  soil  types  the  relative  significance 
of  the  different  characteristics  is  constant,  in  the  determination  of  land 
types  the  significance  of  each  characteristic  depends  on  the  purpose  of  the 
classification.  "  It  is  not  only  necessary  that  all  these  soil  characteristics — 
internal  and  external — become  a  part  of  the  basis  of  classification,  but  that 
each  of  them  be  assigned  a  place  appropriate  to  its  relative  significance  to 
the  natural  physical  adaptation  and  use  capabilities  of  the  soil — if  the  soil 
type  is  to  fully  express  itself  as  a  factor  in  land  classification  for  plant- 
production  uses."  A  factor  such  as  depth  of  soil  or  stoniness  may  become 
"  critical "  at  a  certain  intensity,  and  must  then  be  given  special  emphasis  if 
the  soil  type  is  to  express  its  full  significance  to  land  classification.  The  soil 
type's  fitness,  states  Moon,  to  serve  as  a  unit  for  land  classification  is  deter- 
mined by  the  extent  to  which  the  variability  in  relative  significance  of  the 
different  soil  characteristics  is  adapted  to  the  objective  of  the  classification. 

By  taking  external  as  well  as  internal  characteristics  into  consideration 
' — i.e.,  by  classifying  land  rather  than  soil,  but  on  the  basis  of  the  soil  type — 
the  number  of  classes  is  very  greatly  increased,  as  also  is  the  cost  of  the 
survey.  The  utility  of  the  survey  is  increased  proportionately.  Moon 
lists  ten  maps  which  can  be  plotted  from  the  soil-survey  map  as  prepared 
in  the  Tennessee  Valley  : — (i)  a  general  productivity  map,  (2)  a  potential 
land-use  map,  (3)  a  lay-of-the-land  map,  (4)  a  general  erosion  map,  either 
of  conditions  resulting  from  past  erosion  or  of  natural  susceptibility  to 
future  erosion,  (5)  a  map  of  stoniness,  (6)  a  natural  zoning  map,  (7)  a  relative 
evaluation  map,  (8)  a  detailed  natural-drainage  map,  (9)  a  crop-adaptation 
map,  (10)  a  land-management  map. 

Veatch  [95]  says  that  in  most  of  the  American  soil-survey  reports  the 
soil  types  described  are  in  reaUty  land  types,  but  appear  to  be  neither 
because  of  the  attempts  in  the  text  of  the  report  to  describe  them  as  soil 
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instead  of  land  types.  But  while  a  soil  type  may  be  identifiable  with  a  land 
type  it  does  not  follow  that  the  same  soil  type  in  two  different  localities  will 
represent  the  same  land  type.  This  lack  of  identity  is  due  to  the  intrusion 
of  external  features  and  the  varying  emphasis  placed  on  them  in  the  deter- 
mination of  land  types. 

Land  types  and  genetic  soil  types 

Stremme  [85]  goes  further  than  American  workers  in  identifying  land 
and  soil  types,  and  maintains  that  the  genetic  soil  type  is  a  scientific  unit 
corresponding  to  natural  land-use  types.  In  Germany,  where  it  may  be 
assumed  that  land  use  has  in  the  course  of  time  largely  adjusted  itself  to 
land  type,  the  dry-steppe  soils  are  used  predominantly  for  wheat,  roots, 
spring  barley  and  lucerne,  oats  are  grown  largely  on  Bunter  Sandstones, 
Marls  and  Clays,  potatoes  on  heath  soils,  meadows  on  mountain  soils,  rye 
on  Eschboden  (artificial  soils  made  from  podzolized  forest  or  heath  soils  by 
treating  them  with  turf  or  stable  manure,  and  forming  a  distinct  type  in 
north-west  Germany),  winter  barley  and  clover  on  grey  forest  soils.  Although 
oats,  rye  and  potatoes  occur  on  all  soil  types,  other  crops  have  become 
almost  "  selective  "  enough  to  be  used  as  indicator  plants  of  groups  of 
related  soil  types. 

Studies  of  the  yields  obtained  on  the  genetic  types  distinguished  by 
Stremme  and  his  collaborators  on  purely  morphological  grounds  showed 
that  four  classes  of  soils  could  be  distinguished  according  to  average  gross 
yields  of  the  commoner  crops  : — 

1.  Most  steppe-like  soils  are  exceptionally  good  for  grains,  grasses  and 
cultivated  crops. 

2.  The  moist  and  better  brown  forest  soils  and  the  better  moor-like 
(anmoorig)  soils  are  good  for  grains  and  cultivated  crops  and  very  good 
for  grasses. 

3.  The  poorer,  moderately  podzolized,  brown  forest  soils  are  medium- 
quality  grain  (except  wheat)  soils,  indifferent  to  good  potato  and  fodder- 
beet  soils,  sometimes  good  grassland  soils. 

4.  The  rust-coloured  (podzolized)  forest  soils  and  the  poorer  moor-like  and 
moor  soils  are  very  bad  for  grains,  and  bad  for  potatoes,  roots  and 
grasses. 

Sellke  (cited  by  Stremme)  independently  distinguished  four  soil-type 
groups,  slightly  different  from  the  above,  according  to  yield  data : — 
(i)  steppe-like  soils  ;  (2)  brown  forest  soils,  rendzijias  ;  (3)  cultivated 
podzolized  and  heath  soils  ;   (4)  mountain  soils. 

Several  attempts  have  been  made  in  Germany  to  evaluate  the  genetic 
soil  types  according  to  their  productivity.  The  genetic  type  being  a  much 
wider  conception  than  the  American  soil  type,  a  correspondingly  wide  range 
of  productivity  rating  is  to  be  expected.  Stremme  gives  tables  by  Sellke, 
Ostendorff ,  Taschenmacher  and  Przeperski  showing  that  there  are  significant 
•differences  between  the  ranges  of  variation  of  productivity,  expressed  on  a 
percentage  scale,  of  different  genetic  types.     Thus,  according  to  Ostendorff , 
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the  rating  of  steppe-like  soils  in  Danzig  and  East  Pomerania  varied  between 
100  and  70,  of  brown  forest  soils  between  75  and  40,  of  weakly,  moderately 
and  strongly  podzolized  soils  between  55  and  20,  44  and  20,  and  30  and  0, 
respectively,  and  of  mountain  soils  between  30  and  o. 

These  figures,  giving  the  highest  and  lowest  productivity  of  each  type, 
were  derived  from  a  study  of  over  1,100  soils.  Although  the  range  of 
variation  is  too  wide  for  them  to  be  used  for  deducing  the  productivity  of 
an  unknown  soil  from  its  morphology,  they  indicate  nevertheless  that  there 
is  an  inherent  relationship  between  the  genetic  type  and  the  agricultural 
value  of  a  soil.  Stremme  could  discover  no  such  relationship  between  soil 
class  and  productivity  when  soils  were  classified  into  geological,  petrological 
or  textural  groups. 

Sellke  states  that  the  importance  of  the  genetic  soil  type  as  compared 
with  the  soil  variety  [Bodenart — textural  distinction)  in  the  evaluation 
■of  productivity  increases  with  the  age  of  the  soil.  In  very  young  soils 
texture  may  be,  but  in  mature  soils  the  entire  morphology  of  the  profile 
becomes,  the  determining  factor  in  productivity.  In  mountain  districts 
greater  variation  is  caused  in  forest  growth  by  differences  in  slope  and 
•exposure  than  by  differences  in  the  geological  substrate. 

The  Russian  view  on  the  relation  between  land  types  and  genetic  soil 
types  is  given  in  general  terms  by  Gerasimov  et  al.  [22]  who  appear  to 
identify  genetic  soil  types  with  geographical  landscape  types — ^i.e.,  the  soil 
type  is  a  "  concrete  "  expression  of  the  totality  of  the  landscape.  This 
view  has  more  theoretical  significance  in  the  definition  of  natural  landscape 
types  than  practical  significance  in  land-use  planning.  Magnitsky  [51]  has 
briefly,  and  not  very  clearly,  indicated  how  the  first  broad  grouping  of  soils 
on  a  genetic  basis  can  be  subdivided  for  land-use  planning  purposes.  The 
soil  macro-complexes  are  classified  not  only  on  their  natural  characteristics, 
but  also  taking  into  consideration  past  and  present  land  use  (agricultural 
history),  and  particularly  its  effect  on  soil  productivity.  The  soil  types 
(?  land  types)  are  distinguished  according  to  productivity  (yield  data)  and 
the  measures  required  to  raise  them  to  the  level  of  fertility  demanded  in  the 
land-use  plan  the  nature  of  which  is  determined,  presumably,  by  both  the 
qualities  of  the  land  and  poHtical  considerations. 

The  soil  macro-complexes  are  subdivided  into  "  meso-complexes  "  the 
precise  nature  of  which  is  not  explained.  The  subdivision  is  made  according 
to  the  intensity  of  agriculture  practised  (whether  present  or  planned  is  not 
clear),  the  nature  of  the  agro-technique  required  to  ensure  high  yields,  and 
the  agricultural  system  to  be  adopted. 

Magnitsky's  paper  is  the  only  reference  we  have  found  to  the  procedure 
of  land  classification  in  the  U.S.S.R.  We  have  found  no  description  of  the 
application  of  this  or  other  procedure  in  practice.  It  would  appear  from 
Magnitsky's  paper  that  the  soil  macro-complex  (association  of  genetic 
tj^es)  determines  the  broad  features  of  the  plan — whether  the  region  is 
to  be  used  mainly  for  grain,  fruit,  livestock  farming,  etc. — the  plan  is  then 
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worked  out  in  greater  detail,  and  the  soil  macro-complexes  then  subdivided 
into  meso-complexes  to  fit  the  requirements  of  the  plan. 

Land-use  Classes 

Kellogg  [43,  44]  defines  a  land  classification  according  to  use  capabiUties 
as  "  one  in  which  bodies  of  land  are  classified  (on  the  basis  of  physical,  or 
both  physical  and  economic  considerations)  according  to  their^capabilities 
for  man's  use,  with  sufficient  detail  of  categorical  definition  and  cartographic 
expression  to  indicate  those  differences  significant  to  man."  In  such  a 
classification  the  "  natural "  aspects  are  subordinated  to  the  practical. 
The  emphasis  is  on  the  use  rather  than  on  the  land.  Kellogg  puts  all 
land  in  use  into  eight  use  groups  (i)_  cropping,  (2)  grazing,  (3)  forestry^ 
(4)  recreation,  (5)  mining,  (6)  urban  development,  (7)  wild-Ufe  preservation, 
and  (8)  protection  (flood  control,  anti-erosion,  etc.).  (7)  and  (8)  are 
usually  combined  with  some  of  the  other  six,  and  combinations  such  as 
forestry-grazing,  grazing-cropping,  forestry-protection  are  common. 

The  use  class  of  any  land  unit  is  determined  as  much  by  economic  and 
social  factors  as  by  inherent  environmental  factors.  These  factorsHBy 
their  nature  transitory  and  variable,  must  be  considered  separately  from 
the  permanent,  inherent  factors.  "Any  change  in  utilization  alters  the 
position  of  the  land  in  the  classification  of  the  social  land  units  ;  whereas 
the  more  fundamental  classification  of  the  natural  land  types  is  essentially 
permanent.  For  example,  should  the  boundaries  of  some  proposed  grazing 
or  forestry  district  include  present  cropping  land,  a  reclassification  would 
need  to  be  made  giving  this  land  its  rating  in  the  new  use  group  in  place 
of  its  rating  in  the  cropping  use  group.  Where  the  fundamental  physical 
data  are  kept  clearly  separated  from  the  economic  or  social,  as  the  logic  of 
the  method  demands,  such  changes  are  easily  made  without  additional 
field  work  "  [46]. 

Tyler  [91]  distinguishes  between  the  physical  classification  of  land 
types  and  the  economic  classification  of  land  areas.  A  complication  is 
introduced  by  the  fact  that  the  boimdaries  of  the  natural  land  types  and 
of  the  economic  land  areas  do  not  necessarily  coincide. 

Kellogg  [43,  44]  offers  the  following  outHne  of  a  scheme  of  land  classi- 
fication. 

I.  Objective  :  Classification  and  extension  of  data  regarding  land  ; 
planning  of  land  utilization. 

(Detailed  expression  also  furnishes  basic  physical  classification  for 
objective  under  2.) 

Natural  land  type. 

To  be  classified  into  categories  according  to 
relative  physical  capability  in  possible  types  of 
utilization. 


Soil 
Relief 
Stoniness 
(Vegetation) 
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2.  Objective  :  Rural  zoning  ;  tax  assessment. 
Natural  land  types  (detailed 

expression)  c     •  i  i     j       -x 

Relationship  to  social  groups         \  ^^^^^^  ^^^^  ^^^*- 

(a)  Economic  To  be  classified  : 

(b)  Social  J      (i)  Into  use  groups  : 

(a)  Cropping 

(b)  Grazing 

(c)  Forestry 

(d)  Recreational 

(e)  Mining 

(f )  Wildlife  preservation 

(g)  Protection 
(h)  Urban 

or  definite  combinations  : 
(i)    Crop — grazing 
(j)   Crop — urban 
(2)  As   to    capabilities   within 
the  use  group. 
If  the  classification  is  to  be  used  for  land-planning  purposes  there 
must   obviously  be   some   correspondence   between   the    "  natural "   and 
"use"  classifications,  that  is,  the  criteria  used  to  distinguish  natural  land 
classes  must  be  related  to  those  used  to  distinguish  use  classes — e.g.,  soil- 
fertility  characteristics. 

Kellogg  outlines  the  procedure  (particularly  for  soil  surveyors)  to  be 
adopted  in  actually  classifying  and  mapping  land-use  capabiHties  : — 

(1)  The  first  essential  includes  the  accurate  mapping,  in  detail,  of  the  physical 
features  of  the  land.  The  basic  data  are  those  regarding  the  soils  that  are  mapped  in 
accordance  with  the  modem  system  of  soil  classification.  Cognizance  is  also  taken  of 
relief,  stoniness,  native  vegetation,  and  any  other  physical  features  of  local  importance 
in  land  use.  These  may  be  regarded  as  the  external  characteristics  of  the  soil  type. 
Combinations  of  these  features  give  the  natiu'al  land  types  which  cannot  be  assigned 
definite  ratings  of  productivity  in  the  various  use  groups.  In  order  that  these  natural 
land  types  may  be  interpreted  in  accurate  terms,  it  is  essential  that  the  maps  show 
sufficient  detail,  both  as  to  definition  of  the  categories  and  as  to  cartographic  expression. 
Individual  land  types  of  a  size  sufficient  to  influence  significantly  the  capabilities  of  separate 
units  of  operation  need  to  he  separated. 

(2)  Coincident  with,  or  subsequent  to,  the  mappings  of  the  natural  land  types,  the 
inherent  productivity,  including  "responsiveness"  to  cultural  practices,  of  these  types 
must  be  determined  in  each  of  the  possible  use  groups.  The  ratings  should  not  reflect 
transitory  economic  considerations  but  should  be  based  on  the  essentially  permanent 
physical  factors  of  productivity.  These  ratings  must  represent  the  generalization  of  all 
information  available,  including  that  obtainable  inductively  considering  the  nature  of 
the  land,  and  that  acquired  deductively  from  analyses  of  practical  experience  and 
experimentation.  Conveniently  these  ratings  of  each  land  type  may  be  expressed  in 
terms  of  percentage  of  a  standard,  taken  as  the  best  land,  from  a  physical  point  of 
view,  in  each  of  the  use  groups, 

(3)  The  next  step  in  the  procedure  is  the  determination  of  the  use  group  for  each 
tract  of  land.    Especially  in  areas  that  have  been  settled  for  many  years  this  determi- 
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nation  will  be  made  largely  on  the  basis  of  the  physical  qualities  of  the  natural  land  types. 
Other  factors,  such  as  accessibility  to  markets  and  the  size  of  contiguous  areas  of  similar 
land  types  will  also  be  important,  especially  in  a  new  or  rapidly  changing  section.  For 
example,  an  area  having  a  natural  land  type  ever  so  weU-suited  to  cropping  cannot  be 
placed  in  the  cropping  use  group,  should  the  area  be  too  small  for  a  unit  of  operation  or 
isolated  from  other  land  suitable  for  cropping.  This  and  similar  considerations  make  it 
necessary  sometimes  to  place  land  naturally  suited  to  crops  in  the  forestry  or  grazing  use 
groups,  and  subsequently  the  land  must  be  rated  in  that  use  group. 

(4)  Finally,  each  social  unit  of  land  is  rated  in  the  use  group  (or  use  groups)  in  which 
it  belongs.  The  ratings  of  the  natural  land  types  within  the  use  groups  are  basic,  but 
these  need  adjustment  according  to  economic  or  geographic  considerations  which  may 
influence  production  on  these  social  units.  Such  considerations  include  accessibility  to 
markets,  nature  of  the  existing  vegetation  on  forest  and  grasslands,  and  simUar  factors. 
By  an  analysis  of  production  on  the  standard  or  ideal  land,  and  the  marketing  costs  at 
various  distances  on  the  different  classes  of  roads,  a  schedule  may  be  prepared  showing 
the  percentage  reduction  in  the  basic  rating  of  the  land  for  various  locations.  Similar 
schedules  may  need  to  be  calculated  in  respect  to  the  other  factors. 

As  a  final  result,  each  piece  of  land  can  be  given  a  rating  in  terms  of  the  percentage 
of  the  standard  for  the  area  or  region.  If  the  classification  is  then  used  for  purposes  of 
tax  assessment,  the  proper  local  officials  need  to  place  an  appraisal  value  on  the  standard 
land,  and  every  piece  of  land  in  the  area  takes  its  appraisal  value  strictly  in  accordance 
with  its  productive  capacity.  Ratings  given  by  such  a  land  classification  need  to  have 
added  to  them  an  appraisal  of  buUdings  and  improvements  for  loan  purposes  or  for  tax 
assessment  where  such  improvements  are  taxed.  It  must  be  emphasized  again  that  the 
physical  data  should  be  kept  separated  from  the  economic,  including  the  basic  ratings 
of  the  natural  land  types  ;  as  a  result  of  any  changes  in  economic  conditions,  the  necessary 
adjustments  of  the  ultimate  land  classification  can  be  made  easily  without  additional 
field  work. 

The  productivity  ratings  referred  to  above  are  described  on  p.  69  and 
following. 

Bausman  [7]  lists  five  different  measures  of  land  classes  commonly 
used  in  land-classification  studies.  None  of  them  is  a  complete  measure, 
but  each  serves  as  a  check  on  the  others.  Soil  tjrpes  are  the  most  widely 
used  and  generally  the  most  effective  measures  of  land  classes.  Their  chief 
weakness  is  that  they  do  not  reflect  the  effect  of  location  on  land  use  ;  not 
only  the  effect  of  distance  from  market  or  town,  but  also  the  effect  of 
location  relative  to  other  land  types.  A  parcel  of  poor  land  would  have  a 
higher  use  capability  on  an  otherwise  good  farm  than  it  would  have  on  a 
poor  farm. 

Crop  yields  afford  a  good  measure  of  land  classes  if  the  land  is  used  for 
cropping.  They  are  of  little  use  on  pasture  or  forest  land.  Bausman 
points  out  that  on  many  poor  farms  the  proportion  of  cropped  land  is  low, 
but  it  receives  all  the  manure  produced  and  consequently  gives  higher 
3delds  than  would  be  expected  from  its  "  inherent  "  properties. 

Size  and  condition  of  buildings  are  a  fairly  good  measure  of  land  classes. 
Good  land  usually  requires  larger  buildings  for  storage  and  shelter  than  does 
poor  land.  As  often  as  not  the  condition  of  the  buildings  is  more  a  reflexion 
of  the  personal  habits  of  the  occupier  than  of  the  quahty  of  the  land.  On 
farms  near  towns  or  owned  by  urban  dwellers  or  supported  by  urban  capital, 
the  size  and  condition  of  the  buildings  bear  Httle  relation  to  the  class  of 
land. 
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Net  farm  income  may  be  used  as  a  measure  of  land  classes,  but  the 
data  are  usually  costly  to  obtain  and  become  unreliable  when  any  appreci- 
able proportion  of  the  income  is  derived  from  enterprises  not  closely 
associated  with  land  quality — e.g.,  poultry,  flowers,  market  gardening. 

Bausman  favours  intensity  of  land  use  as  the  most  reliable  single 
measure  of  land  classes,  on  the  grounds  that  the  occupiers  will,  over  a  period 
of  years,  discover  by  trial  and  error  the  optimal  land  use  under  prevailing 
conditions.  He  recognizes,  however,  that  there  is  usually  a  lag  in  land-use 
adjustments  that  needs  to  be  taken  into  account.  The  relative  validities 
of  the  different  measures  vary  widely  from  situation  to  situation,  and  there 
are  no  general  rules  for  assessing  them. 

Agricultural  Regions 

As  Marbut  (p.  13)  pointed  out,  the  climatic  factor  in  land-use  classifi- 
cation is  related  to  crop  adaptability.  So  far  as  adaptability  is  concerned^ 
in  most  areas  coming  under  a  single  plan  the  climatic  factor  can  be  regarded 
as  constant,  except  in  mountainous  or  topographically  dissected  regions. 
Local  climatic  variations  assume  increasing  significance  as  the  intensity 
of  land  utilization  increases,  but  since  intensive  farming  cannot  be  carried 
on  for  long  unless  land  use  is  adapted  to  the  environment  most  intensively 
farmed  countries  have  not  felt  the  need  for  land-use  planning.  Use  is 
already  reasonably  well  adapted  to  the  land.  Climate  has,  indeed,  found 
more  use  as  a  basis  for  demarcating  broad  agricultural  regions  than  in 
detailed  land  classification.  It  is  the  dominant  factor  determining  the 
suitability  or  otherwise  of  a  region  for  a  particular  crop. 

Stamp  [82]  states  that  in  Europe  temperature — particularly  in  the 
growing  season — is  the  most  significant  chmatic  element  governing  the 
adaptability  of  a  region  to  the  culture  of  one  or  other  crop.  Passing  from 
south  to  north,  summer  temperatures  decline,  and  successive  limits  are 
reached  for  the  ripening  of  rice,  maize,  wheat,  oats  and  barley.  Thus  a 
physical  or  geographical  limit  is  set  to  types  of  agriculture  based  on  these 
different  food  grains. 

Winter  cold  is  another  factor  influencing  types  of  crop  culture.  The 
intense  winter  cold  of  south-east  Europe  renders  autumn  sowing  of  grain 
impossible,  and  spring  wheat  takes  the  place  of  winter  wheat.  The  spring- 
wheat  region  of  Europe  is  practically  coextensive  with  the  black-earth  or 
chernozem  zone,  characterized  by  a  semi-arid,  highly  continental,  steppe 
climate.  Similarly,  the  northern  limits  for  the  olive,  orange  and  lemon 
are  determined  by  the  incidence  of  winter  frosts,  and  the  northern  boundary 
of  the  zones  of  culture  of  these  fruits  coincides  with  that  of  the  Medi- 
terranean climatic  region. 

Rainfall  in  Europe  is  usually  adequate,  and  sometimes  excessive,  for 
agriculture.  Where  it  is  insufficient — ^in  the  south  and  south-east — 
irrigation  is  practised.  Where  it  is  excessive  pastoral  farming  or  no  agri- 
culture (forest),  and  where  it  is  adequate  arable  farming,  predominates. 
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In  the  delimitation  of  agricultural  regions  the  soil  factor  tends  to 
follow  the  climatic  factor,  since  the  genetic  soil  type  is  primarily  a  climatic 
phenomenon.  It  does  not,  however,  follow  that  the  boundary  between 
two  recognized  soil  or  climate  zones  will  also  be  a  boundary  between  two 
agricultural  or  land-use  regions.  It  is  soil  poverty,  however,  which  brings 
the  rye-growing  region  into  parts  of  Europe  that  climatically  would  have 
been  regarded  as  a  wheat-growing  region.  The  Hmit  of  wheat-  or  maize- 
ripening  is  not  necessarily  related  to  the  distribution  of  any  natural  plant 
association  and  its  corresponding  soil  type.  Certain  close  correspondences 
do  occur — e.g.,  between  the  spring- wheat  and  chernozem  zones,  and  between 
the  olive  and  Mediterranean-climate  (terra-rossa)  regions — but  the 
boundaries  of  both  agricultural  regions  and  of  soil  or  climatic  zones  are 
naturally  very  ill-defined.  The  transition  belts  from  one  agricultural  or 
soil  zone  to  another  are  often  very  wide.  It  is  convenient,  therefore,  to 
make  the  agricultural  and  climatic  (or  soil-tj^pe)  boundaries  coincide  as  far 
as  possible  on  a  map  so  as  to  emphasize  the  indubitable  significance  of 
climate  in  determining  crop  adaptation.  Thus,  several  of  the  boundaries 
in  Jonasson's  map  of  the  agricultural  regions  of  Europe  [42]  correspond 
closely  to  the  boundaries  of  the  soil  zones  in  Sibirtsev's  soil  map  which  was 
drawn  partly  from  climatic  data  as  well  as  from  direct  observations  of  the 
soil,  but  was  later  considerably  modified  by  Stremme  [87]. 

While  climate  exercises  the  most  obvious  control  over  the  distribution 
of  broad  agricultural  types  it  is  by  no  means  always  the  determining  factor. 
Economic,  political  and  social  controls  may  be  equally  or  more  potent, 
particularly  in  populous  regions. 

Almost  as  obvious  as  the  broad  resemblance  between  maps  of  climate  and  agriculture, 
are  the  marked  discrepancies.  Dry  interior  Asia-Africa  has  not  the  same  agricultural 
system  as  dry  interior  Americas  and  Australia.  The  types  covering  wide  acreage  in 
the  humid  middle  latitudes  of  the  northern  hemisphere  are  not  extensively  spread  in  the 
southern.  Most  conspicuous  of  all,  the  agriculture  of  east  and  south  Asia,  notably  China 
and  India,  does  not  parallel  counterpart  climates  in  the  other  continents.  Differences 
spreading  over  such  broad  areas  cannot  be  attributed  to  variations  in  soil  or  slope,  which 
are  miniscule  in  comparison.  They  do  correspond  to  what  may  be  loosely  defined  as 
Occidental  versus  Oriental  society  and  progressive  versus  backward  culture.  Some 
of  them  correspond  also  to  marked  contrasts  in  density  of  population  [98]. 

The  actual  boundaries  of  agricultural  regions,  so  far  as  they  can  be 
defined  at  all,  are  determined  not  solely  by  physical  conditions  (temperature, 
moisture,  topography,  soil),  but  are  rather  the  result  of  the  pressure  of 
population  against  these  conditions,  the  pressure  varying  with  the  stage  of 
civilization  and  technical  achievement  attained  by  the  people  [5]. 

The  effects  of  industrial  development,  when  highly  concentrated  as  in 
western  Europe,  may  outweigh  those  of  climatic  or  physical  controls.  Most 
of  industrialized  Europe — Great  Britain,  Northern  France,  Belgium, 
Holland,  Denmark,  Germany,  and  parts  of  Czechoslovakia  and  Poland — 
are  included  in  what  Jonasson  [42]  caUs  the  Dairying,  Hay  and  Root-crop 
Region.  The  agriculture  of  this  region  is  characterized  by  intensive,  highly 
diversified  mixed  farming,  with  livestock  predominating.    There  is  nothing 
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in  the  climate  or  soils  particularly  favourable  to  this  kind  of  farming,  which 
has  evolved  in  response  to  the  demands  of  dense,  urban  populations. 
Ellsworth  Huntingdon  (cited  by  [82]  )  and  Jonasson  consider  that  the 
physical  environment  is  pecuharly  favourable  for  high  production,  though 
it  may  be  noted  that  Marbut  [52]  considered  that  humid  forest  soils 
(pedalfers)  Uke  those  of  western  Europe  were  in  general  much  less  adapted 
by  nature  for  sustained  food  production  than  the  semi-arid  grassland  soils 
(pedocals).  Huntingdon  supports  his  statement  by  average  yield  data  for 
the  most  common  western-European  crops.  If  the  average  yield  for 
Europe  is  100,  that  of  Belgium  is  179,  of  Holland  170,  of  Denmark  168, 
of  Switzerland  155,  of  England  and  Wales  146,  of  Germany  127,  and  of 
France  105.  It  may  be  noted,  however,  that  this  order  of  productivity  has 
less  to  do  with  the  quality  of  the  soil  than  with  the  consumption  of  fertilizers 
per  unit  of  arable  land.  The  order  of  fertilizer  consumption  per  arable  acre 
before  the  war  was  Holland,  Belgium,  Germany,  Denmark,  Great  Britain, 
France  [17].  If  the  manurial  value  of  imported  animal  foodstuffs  were 
taken  into  consideration,  figures  for  fertilizer  consumption  in  Denmark  and 
Britain  would  be  considerably  raised,  and  the  order  of  fertilizer  consumption 
would  approximate  to  the  order  of  productivity.  There  can  be  little  doubt 
that  both  the  type  of  utilization  and  the  high  level  of  productivity  of 
western  Europe  are  less  closely  related  to  physical  than  to  social  and 
economic  controls.  Intensive  mixed  farming  has  developed  because  it  is 
the  only  known  system  that  could  support  a  dense  industrialized  population. 
One  of  the  most  valuable  root  crops  in  the  European  root-crop  region  is 
sugar  beet — an  example  of  the  effective  influence  of  a  political  control, 
since  beet  sugar  can  nowhere  compete  freely  with  imported  cane  sugar. 

Jonasson  [42]  claimed  to  be  able  to  distinguish  seven  zones  of  pro- 
duction around  large  urban  centres,  and  reflecting  the  influence  on  land 
utilization  of  distance  from  market.  These  zones  do  not  usually  exist  in 
their  entirety  in  actual  fact,  owing  to  the  intrusion  of  other  than  commercial 
factors  in  the  determination  of  land  utilization,  but  they  are  apparent  in 
part  around  cities  like  Moscow,  Indianapolis  and  Buenos  Aires,  btamp  [82] 
states  that  they  can  also  be  traced  in  Britain.  The  zones,  extending, 
ideally,  concentrically  from  the  urban  centre  are  : — 
I.    Horticulture 

Zone  I.  Greenhouses  and  floriculture. 
Zone  2.  Market  gardening — fruit  and  vegetables. 
II.    Intensive  agriculture  with  intensive  dairying 

Zone  3.  Dairy  products,  fat  cattle  and  sheep,  forage  crops. 
Zone  4.  General  farming — grain,  hay,  livestock. 
III.    Extensive  agriculture 

Zone  5.  Bread  cereals. 

IV.  Extensive  pasture 

Zone  6.  Rearing  of  cattle,  horses  and  sheep. 

V.  Forest  culture 

Zone  7.  Peripheral  areas,  forests. 
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Baker  [5]  states  that  "  not  only  are  the  physical  conditions  the  principal 
factors  in  determining  the  utilization  of  the  land  in  a  region  and  the  crops 
grown  ;  but  also  they  become  more  important  as  population  increases,  the 
knowledge  and  practice  of  agriculture  advance,  transportation  facilities  are 
improved,  and  the  supply  of  capital  and  labor  is  increased  and  better 
distributed  ;  in  brief,  as  agriculture  and  forestry  become  more  highly 
organized  and  commercialized." 

This  statement  seems  at  first  sight  at  variance  with  the  view  previously 
expressed  that  a  highly  developed  industriahsm  masks  the  effects  of 
physical  conditions  on  land  use,  but  Baker  was  referring  to  the  United 
States  which  still  are  more  agricultural  than  industrial.  They  have  only 
quite  recently,  with  the  development  of  transport  on  a  continental  scale^ 
emerged  from  the  stage  of  self-sufficient  farming  to  that  of  commercial 
farming,  an  early  phase  of  which  is  the  concentration  of  crops  in  the  regions 
where  they  can  be  most  economically  grown.  Formerly,  for  example, 
fibre  flax  was  grown  for  home  consumption  on  almost  every  farm,  but  now 
it  is  imported,  and  flax  is  grown  commercially  almost  wholly  for  oil,  and  is 
restricted  to  the  sub-humid  areas  of  the  North-west  where  the  physical 
conditions  are  peculiarly  favourable.  Again,  with  the  commercial  develop- 
ment of  cotton,  competition  has  restricted  the  crop  to  the  area  where  it  can 
be  most  economically  grown.  There  is  a  general  tendency  for  the  farming 
community  to  concentrate  in  the  more  fertile  areas  and  to  abandon  the  less 
fertile,  owing  to  the  greater  capacity  of  the  former  class  profitably  to  utilize 
large  amounts  of  capital  and  labour.  Thus  between  1910  and  1920  the  niost 
fertile  farm  lands  of  Illinois  increased  in  value  by  79  per  cent,  while  the 
least  fertile  lands  increased  by  only  41  per  cent. 

The  general  tendency  at  the  present  stage  of  American  civilization  is 
for  economic  forces  to  operate  in  the  same  direction  as  physical  conditions 
in  the  determination  of  land  use.  The  increasing  use  of  farm  machinery, 
also,  is  emphasizing  the  significance  of  topography  ;  accessibility  for  agri- 
culture and  adaptability  to  mechanization,  and  inaccessibility  and  non- 
adaptability  usually  go  together. 

Three  stages  may  be  distinguished  in  the  normal  evolution  of  "  agri- 
cultural regions  ".  At  the  beginning  of  settlement  there  is  a  pioneer  stage 
in  which  the  land  is  made  to  produce  anything  which  will  allow  the  settler 
to  exist  and  hold  his  own  against  a  still  untamed  Nature.  This  stage  tends 
to  be  exploitative,  since  the  system  of  land  use  is  dominated  by  the 
individual's  struggle  for  existence.  Both  physical  and  economic  controls 
operate,  but  not  very  specifically.  Crops  are  grown  because  the  cultivator 
needs  them  for  his  day-to-day  existence  rather  than  because  the  land  is 
specially  suited  to  them.  It  was  during  the  pioneer  stage  that  much  of  the 
soil  exhaustion  and  erosion  of  the  modern  world  originated. 

A  subsequent  stage  may  be  distinguished  as  a  social  and  economic 
organism  emerges,  and  a  sense  of  permanence  in  the  occupation  of  land, 
extending  beyond  the  span  of  a  man's  life,  becomes  apparent.  Land  use 
becomes  more  closely  adjusted  to  local  variations  in  the  environment,  more 
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conservative  and  less  exhaustive.  It  is  at  some  time  during  this  stage  that 
the  relative  influence  of  physical  controls  is  maximal — and  that  the  need 
for  land-use  planning  is  most  likely  to  be  felt.  Parts  of  the  United  States 
at  the  present  time  afford  good  illustrations  of  the  transition  from  exhaustive 
to  conservative  land  use,  and  of  the  application  of  land-use  planning  to 
meet  the  problems  raised  thereby. 

At  a  still  later  stage  the  influence  of  economic  and  technical  controls 
increases  relatively  to  that  of  physical  controls.  Men  have  learnt  not  only 
to  adapt  their  crops  to  the  environment,  but  also  to  modify  the  environment 
to  suit  particular  systems  of  agriculture — for  example,  by  intensive  manuring 
as  in  western  Europe,  or  by  terracing  and  other  soil-conservation  measures  as 
in  Japan  and  Java.  Further  desirable  adjustments  in  land  use  that  could 
be  assisted  by  planning  are  mainly  to  economic  and  technical  developments. 

The  estimation  of  population  capacity 
IB  Hollstein  [37]  has  attempted  a  quantitative  distinction  of  agricultural 
regions  according  to  the  maximum  populations  the  regions  are  capable  of 
supporting  off  their  own  produce  when  the  land  is  utilized  at  an  equal, 
but  arbitrary,  level  of  intensity.  He  maintains  that  climate  is  the  principal 
natural  factor  determining  the  possibilities  of  land  use.  This  becomes  more 
evident,  the  broader  and  more  general  the  picture  of  land  use.  Nevertheless, 
single  factors  such  as  distribution  of  rainfall  throughout  the  year  or  in  hot 
or  cold  seasons,  relation  of  temperature  to  rainfall,  distribution  and  quality 
of  sunlight,  etc.  that  cannot  be  incorporated  into  a  climatic  classification 
are  often  so  important  for  land-use  determination  that  none  of  the  accepted 
systems  of  climatic  classification  is  adaptable  as  a  basis  for  land  evaluation. 
In  other  words,  no  practical  relationship  has  been  found  between  the 
separate  climatic  factors  (rain,  temperature,  sun,  wind,  etc.)  that  will 
express  the  crop-producing  potentialities  of  the  land. 

Hollstein  measures  productivity  by  the  capacity  of  a  region  to  produce 
human  foodstuffs.  Since  food  production  varies  greatly  in  quantity 
according  to  the  type  of  agriculture  (e.g.,  mixed  or  specialized  farming) 
grain-producing  capacity  is  taken  as  standard.  Grains  are  the  most 
important  food  crops,  and  their  short  growing  periods  and  other  character- 
istics make  them  particularly  suitable  as  measuring  rods  of  productivity. 
Grains  are  cultivated  everywhere,  and  all  the  common  grains  have  approxi- 
mately the  same  calorie  value  per  unit  weight  (3,300  per  kg.),  consequently 
the  grain  yield  is  also  a  measure  of  the  energy-producing  capacity  of  the  land. 
If  land  is  used  entirely  for  the  production  of  animal  food  the  calorie  value 
of  the  animal  products  ultimately  obtained  for  human  consumption  is  about 
one-fifth  of  what  would  be  obtained  by  growing  vegetable  food  for  direct 
human  use.  Under  intensive  horticulture  the  calorie  value  can  increase 
from  four  to  eight  times  that  under  grain  cultivation. 

As  basis  for  his  calculations  Hollstein  uses  the  actual  yields  obtained 
in  the  cultivated  parts  of  the  regions  concerned,  and  from  these  data  he 
calculates  the  calorie  value  per  unit  area  of  land. 
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By  dividing  the  calorie  value  by  the  arbitrary  figure  2,500  the  number 
of  "  human  feeding  days  "  per  unit  area  is  obtained.  Multiplying  this  by 
the  fraction  of  the  total  land  area  that  is  cultivable,  a  "  quahty  number  " 
{Wertzahl)  for  the  region  is  obtained.  It  will  be  seen  that  the  operative 
values  are  the  average  grain  yield  and  the  proportion  of  cultivable  land  ; 
the  interpolation  of  calorie  values  and  human  feeding  days  involves  merely 
multipUcation  and  division  by  two  constants  which  do  not  affect  the 
relative  significance  of  the  quahty  numbers  obtained.  E.g.,  in  the  south- 
China  plains  a  yield  of  35  dz./ha.  of  grain  provides  the  calorie  requirements 
of  1,265  men  per  square  kilometre.  80  per  cent  of  the  total  area  is  cultivable, 
thus  the  population  capacity  is  reckoned  as  1,012  per  square  kilometre. 
The  actual  population  density  is  900 — 85  per  cent  of  the  calculated  popu- 
lation capacity,  and  71  per  cent  if  the  whole  area  and  not  only  four-fifths 
of  it  had  been  utilizable.  The  "  utiHzation  factor  "  (Ausnutzungsfaktor) 
is  0.71.  In  one  part  of  Shantung  population  density  (821  per  sq.  km.)  is 
greater  than  population  capacity  (723)  calculated  on  a  basis  of  four-fifths 
of  the  land  being  optimally  used  for  food  production,  but  taking  the 
province  as  a  whole  the  ultilization  factor  works  out  at  0.55. 

Goodson  [24]  points  out  that  one  result  of  this  method  of  calculating 
potential  productivity  is  to  discriminate  in  favour  of  regions  where  maize 
is  grown,  since  maize  has  a  much  heavier  yield  capacity  than  wheat  or 
barley.  (It  also  requires  about  double  the  labour  input  of  the  smaller 
grains,  a  factor  which  does  not  enter  into  Hollstein's  calculations.)  Con- 
sequently, south-eastern  Europe  gets  a  higher  assessment  than  actually 
much  more  productive  countries  in  western  Europe.  And  by  assuming  an 
intensity  of  use  at  present  unattainable  in  the  Amazon  and  Congo  basins 
these  regions  get  the  highest  ratings  of  any  in  the  world. 

Goodson  also  draws  attention  to  the  difference  between  the  estimates 
of  HoUstein  (373,300,000)  and  of  Griffith  Taylor  (20,000,000)  of  the  numbers 
of  population  supportable  by  Australia. 

Population  and  land  quality.  Attempts  have  occasionally  been  made  to 
relate  the  population  of  rural  communities,  free  from  industrial  or  urban 
influences,  to  the  inherent  properties  of  the  land.  Mohr  [59]  established 
quite  a  close  relationship  between  population  density  and  soil  quality  in 
some  islands  of  the  Netherlands  Indies.  The  nature  of  the  volcanic  deposits 
which  cover  much  of  Java  and  the  age  of  the  soils  derived  therefrom  had 
a  predominant  influence  on  population  density,  sometimes  even  greater 
than  that  of  industrialization  or  urbanization.  Volcanic  soils  in  the  early 
stages  of  formation  are  usually  the  most  fertile,  and  Mohr  showed  how  the 
depositions  from  the  latest  eruption  (1931)  of  Mt.  Merapi  mainly  to  the 
south  and  south-west  of  the  volcano  were  reflected  in  the  higher  populations 
in  these  directions.  In  general,  districts  with  the  most  juvenile  volcanic 
soils  have  the  densest  populations.  Heavy  rainfall,  by  leaching  the  soils, 
has  a  contrary  effect,  hence  the  younger  the  soil  and  the  lower  the  rainfall 
(provided  it  is  sufficient)  the  denser  the  population.  Somewhat  similar 
relationships  between  soil  and  population  were  observed  in  other  islands 
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of  the  archipelago,  but  were  not  so  clear  as  in  Java,  owing  to  the  less 
extensive  distribution  of  young  volcanic  soils.  Where  these  did  occur, 
however,  the  populations  tended  to  be  densest. 

Smits  [77]  considered  that  topography  had  a  still  more  potent  influence 
than  the  origin  of  the  soil  on  population  density,  the  densest  populations 
being  found  in  narrow  valleys  and  on  gentle  slopes  (of  volcanoes)  where 
primitive  and  small  irrigation  works  could  be  installed.  The  banks  of  large 
rivers  in  the  coastal  plains  (of  the  Netherlands  Indies)  where  the  land  was 
subject  to  regularly  occurring  floods  in  the  rainy  season  were  also  marked 
by  high  population  density. 

The  Use  of  Natural  Vegetation  as  an  Indicator  of  Land  Quality 

Several  suggestions  have  been  made  to  use  plant  indicators  to  assess 
the  suitability  of  land  for  producing  particular  crops,  but  the  method  does 
not  seem  to  be  much  used,  partly  because  the  indications  given  in  one 
region  cannot  always  be  relied  on  to  be  valid  elsewhere.  According  to 
Shantz  [76]  correlations  between  the  natural  vegetation  and  the  crop- 
producing  capabilities  of  land  in  any  area  can  be  satisfactorily  determined 
only  after  careful  study  of  the  different  vegetation  types  in  relation  to  their 
physical  environments,  and  such  correlations  will  need  to  be  modified 
before  they  can  be  applied  in  another  region  where  the  physical  conditions 
are  different.  With  this  proviso,  Shantz,  writing  in  1911,  considered  that 
natural  vegetation  afforded  the  best  basis  then  available  for  classifying 
land.  At  that  time  soils  were  distinguished  on  a  textural  or  geological,  not 
on  a  genetic,  basis. 

More  recently,  HoUstein  [37]  has  expressed  the  opinion  that  the 
vegetation  is  a  better  indicator  of  crop-producing  capacity  than  is  the 
genetic  soil  type.  He  points  to  the  difference  in  capabilities  between  the 
Eurasian  steppes  and  the  South  American  pampas,  both  of  which,  he  says, 
have  soils  of  the  chernozem  type,  yet  the  former  have  a  hard  winter  and 
short  growing  season  that  greatly  limit  the  choice  of  crops,  while  the  latter 
enjoy  mild  winters,  can  produce  a  great  variety  of  crops,  and  sometimes 
two  harvests  in  a  season.  It  is,  however,  possible  that  a  detailed  comparison 
of  South  American  and  Eurasian  black  earths  would  have  revealed  as  signi- 
ficant differences  between  them  as  exist  between  their  respective  climates 
and  vegetations.  There  is  in  general  a  close  correspondence  between 
natural  vegetation  and  genetic  soil  type.  The  advantage  of  using  the 
vegetation  rather  than  the  soil  as  an  indicator  is  that  small,  but  significant, 
diferences  are  more  immediately  obvious  in  the  vegetation.  Specific 
plant  indicators — e.g.,  Alhizzia  spp.  as  indicators  of  suitable  soils  for  tea  [41] 
— in  particular  are  easy  to  identify  and  to  interpret,  again  with  the  proviso 
that  the  indications  may  be  unreliable  outside  the  area  where  they  have 
been  established  by  direct  observation.  Analogous  soil  indications — 
e.g.,  high  hydrolytic  acidity  for  tea  soils — are  usually  insufficient  by  them- 
selves.    The  soil,  on  the  other  hand,  is  more  durable  than  the  vegetation, 
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and  often  retains  many  of  its  original  characteristics  after  all  trace  of  the 
natural  vegetation  has  been  destroyed. 

One  of  the  chief  characteristics  required  of  a  reUable  plant  indicator 
is  that  it  should  be  exacting  in  its  habitat  requirements  [73].  Plants  with 
a  wide  range  of  growth  conditions  are  obviously  unspecific  as  regards 
habitat.  Clements  [13]  maintains  that  the  dominant  species  which  con- 
stitute a  cUmax  are  the  best  indicators  "  since  they  bear  the  unmistakable 
impress  of  the  climate  in  the  corresponding  Ufe-form,  viz.  tree,  shrub,  and 
grass."  Climax  indicators,  according  to  Clements,  express  the  type  and 
degree  of  climatic  control  and  the  problems  confronting  man  in  maintaining 
the  climax  or  modifying  or  permanently  replacing  it  by  cultural  forms  of 
land  utilization.  The  whole  plant  community,  since  it  integrates  the 
response  to  the  habitat  of  several  dominant  species,  is  a  better  indicator 
than  are  individual  species. 

Shantz  [76]  also  deprecated  the  tendency  to  base  judgments  about 
land  quality  on  the  presence  of  individual  indicator  species  ;  the  compo- 
sition of  the  plant  cover  as  a  whole  forms  a  much  more  reliable  basis.  "  In 
considering  the  correlation  of  natural  vegetation  with  crop  production 
many  of  the  difficulties  experienced  in  correlating  vegetation  with  the 
physical  environment  are  eliminated.  Broadly  speaking,  the  native  plants 
obey  the  same  physiological  rules  as  do  cultivated  plants  having  the  same 
general  requirements  with  respect  to  moisture,  heat,  and  light.  Hence, 
it  should  be  comparatively  easy  to  infer  from  the  differences  in  the  native 
vegetation  produced  by  differences  in  the  physical  environment  what  would 
be  the  effect  of  similar  differences  upon  cultivated  plants." 

Working  in  Eastern  Colorado  he  found  good  correlation  between  land 
capability  and  vegetation.  Land  carrying  a  pure  short-grass  cover  was 
found  to  be  supplied  with  water  in  the  surface  foot  or  two  of  soil  only,  and 
usually  only  for  a  short  period  during  spring  and  early  summer.  Land 
with  a  uniform  cover  of  tall  grasses  was  supplied  with  water  to  much  greater 
depths,  and  offered  favourable  conditions  for  plant  growth  for  a  longer 
period.  A  mixture  of  short  and  tall  grasses  indicated  intermediate  conditions 
of  water  supply.  More  detailed  study  showed  that  the  areas  of  greatest 
agricultural  value  were  those  with  a  wire-grass  (Aristida  longiseta)  vegeta- 
tion, an  association  very  rich  in  both  shallow-rooting  and  deep-rooting 
species.  The  conditions  indicated  are  a  fairly  deep,  pervious  soil  capable 
of  absorbing  all  the  rainfall  and  heavy  enough  not  to  blow  badly  when 
broken.  Sampson  [73]  points  out  that  the  pioneer  settlers  selected  short- 
grass  in  preference  to  wire-grass  land  for  farming  because  the  soils  appeared 
to  resemble  those  with  which  the  settlers  had  become  famiHar  in  the  east. 
Of  almost  equal  value  to  the  wire-grass  association  were  certain  phases 
of  the  grama-buffalo-grass  vegetation  in  which  Bouteloua  oligostachya, 
Buchloe  dacty hides  and  Psoralea  tenuiflora  were  dominant.  Areas 
characterized  by  other  associations — e.g.,  the  Gutierrezia-Artemisia  associa- 
tion, lichen  formation,  and  species  associated  with  "  blow-outs  " — ^were 
defined  as  less  fit  or  unfit   for   agricultural   purposes.     These  occupied 
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mainly  bare,  rocky  or  alkaline  land  which  could  usually  have  been  adjudged 
non-agricultural  without  reference  to  plant  indicators. 

As  might  be  expected,  within  an  area  of  uniform  climate  there  was  good 
correspondence  between  vegetation  and  soil  texture  (referred  to  by  Shantz 
as  soil  type),  but  the  correspondence  broke  down  in  areas  of  varying  climate. 
The  modern  conception  of  soil  type  embraces  both  climate  and  texture,  and 
a  wider  and  more  general  correspondence  between  vegetation  and  the  soil 
types  now  distinguished  would  be  anticipated. 

Shantz  concluded  that  differences  in  the  vegetation  could  be  used  to 
indicate  changes  in  one  factor  of  the  environment  only  when  all  the  other 
factors  remained  unchanged,  and  that  indications  of  soil  moisture  were  more 
easily  obtained  than  of  any  other  factor.  In  this  connexion  it  should  be 
borne  in  mind  that  Shantz  was  working  in  a  region  where  lack  of  moisture 
was  the  prevalent  hmiting  factor. 

Aldous  and  Shantz  [2]  developed  a  complete  system  of  use-capabihty 
land  classification  based  on  the  natural  vegetation  for  the  semi-arid  region 
of  the  United  States  west  of  the  looth  meridian.  When  the  classification 
was  started  settlement  was  so  recent  over  much  of  the  region  that  no 
agricultural  history  was  available,  and  climatic  data  were  also  lacking  over 
many  areas.  102  vegetation  types  (plant  communities)  were  distinguished, 
and  classified  into  two  major  categories  (i)  dry-farm  land,  capable  of 
producing  cultivated  crops  without  irrigation,  and  (2)  grazing  land,  on 
which  pasture  or  the  natural  vegetation  was  more  valuable  than  possible 
cultivated  crops,  (i)  was  further  subdivided  into  good,  bad  and  indifferent 
(a)  grain  land  and  (b)  forage  land,  and  (2)  into  good,  bad  and  indifferent 
pasture.  We  have  not  come  across  any  record  as  to  whether  or  not  this 
twenty-year-old  classification  has  proved  its  worth  in  practice. 

Hilgard  [34]  lists  the  following  plants  which  when  growing  in  dense 
stand  in  California,  indicate  a  soil  alkalinity  too  great  for  cultivated  plants  : — 
tussock  grass  (Sporobolus  airoides),  bush  samphire  (Allenrolfia  occidentalis) , 
dwarf  samphire  (Salicornia  subterminalis) ,  saltwort  (Suaeda  torreyana), 
greasewood  {Sarcobatus  vermiculatus) ,  alkali-heath  {Frankenia  grandifolia 
campestris) ,  cressa  (Cressa  truxillensis) ,  salt  grass  {Distichlis  spicata). 

St.  Clair-Thompson  [72]  suggested  that  plant  indicators  could  be  used 
to  determine  the  suitability  of  forest  land  for  cocoa  in  the  Gold  Coast.  He 
distinguished  four  types  of  climatic  forest  climax  in  the  Gold  Coast.  These 
were  : — 

(i).  Rain  or  evergreen  forest — Cynmnetra-Tarrietia  association.  Cocoa 
does  not  thrive,  possible  owing  to  lateritization  of  the  soil. 

(2).  Wet  mixed  deciduous  forest — Lovoa-Guarea-Pentadesma  associa- 
tion.    Cocoa  thrives,  except  in  edaphic  climaxes  dominated  by  Lophira. 

(3).  Moist  mixed  deciduous  forest — Khaya-Entandrophragma  associa- 
tion.    Favourable  for  cocoa  cultivation. 

(4).  Dry  mixed  deciduous  forest — Triplochiton-Cistanthera  association. 
Cocoa  cultivation  highly  speculative. 
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Lengthy  lists  of  indicator  species  for  each  cUmax  are  given,  for  details 
of  which  reference  must  be  made  to  the  original  paper. 

The  assumption  often  made  by  pioneer  settlers  that  the  more  luxuriant 
the  tree  growth  the  greater  will  be  the  productivity  of  the  soil  under 
cultivated  crops  needs  to  be  qualified  under  certain  conditions — e.g.,  a 
tropical  rain  forest  may  indicate  a  lateritized  soil  incapable  of  producing 
more  than  one  or  two  crop  harvests.  Again,  the  policy  of  "  settling  men 
where  the  big  trees  grow  "  proved  disastrous  in  Victoria  where  the  big  trees 
were  required  to  protect  the  watershed  of  the  Murray  River  [21]. 

After  reviewing  the  evidence  available  Sampson  [73]  concludes  that 
"  the  character  of  the  natural  plant  cover  may  serve  to  segregate  virgin 
lands  into  categories  favourable  or  unfavourable  for  crop  production. 
The  reliability  of  such  guidance,  however,  is  roughly  proportional  to  the 
knowledge  of  the  ecological  relations  between  the  native  vegetation,  the 
cultivated  crops,  and  the  environmental  complex." 

The  intuition  of  an  experienced  observer  who  has  taught  himself  to 
interpret  the  indications  of  vegetation  and  soils  can  often  provide  more 
reliable  estimations  of  the  performance  of  land  under  cultivation  than  any 
rules  of  interpretation  that  can  be  expressed  in  words. 

Plant  indicators  of  forest-site  quality 

Cajander  [11]  states  that  there  are  two  kinds  of  forest  classification^ 
based  either  on  some  characteristic  of  the  stand  or  else  on  the  natural 
qualities  of  the  site.  Stand  classifications  are  based  on  the  yields  of  the 
stands,  which  may  vary  greatly  on  similar  sites  according  to  the  tree  species, 
management  of  the  forest,  etc.  These  classifications  are  quite  subjective. 
Site  classification,  on  the  other  hand,  is  objective,  in  that  it  represents  an 
attempt  to  combine  into  one  class  all  areas  with  the  same  capacity  for 
growing  timber,  irrespective  of  what  they  are  actually  producing. 

The  principle  of  Cajander's  system  is  that  the  inherent  quality  of  a 
forest  site  is  expressed  in  the  nature  and  composition  of  the  ground  flora, 
and  can  be  defined  by  the  presence  or  predominance  of  certain  indicator 
plants  which  are,  in  fact,  indices  to  soil  conditions.  The  main  soil  groups 
will  be  indicated  by  the  tree  species,  but  the  important  variations  within 
any  group  will  be  indicated  by  the  ground  flora,  and  in  such  a  way  that 
if,  say,  any  three  plant  associations  under  a  given  tree  species  represent 
descending  grades  of  site  quality,  they  will  do  so  in  the  same  order  wherever 
they  are  found  under  any  kind  of  forest. 

A  complete  classification  of  Finnish  forest  types  has  been  developed 
from  these  principles  ;  it  is  considered  sufficiently  reliable  to  be  used  widely 
in  State  assessments  of  forest-land  values. 

The  classification  can  only  be  apphed  to  mature  and  normally  developed 
forests  in  which  the  natural  vegetation  has  not  been  disturbed  by  human 
interference. 

The  following  are  the  most  important  types  distinguished  in  the 
Finnish  softwood  forests.     They  are  given  in  ascending  order  of  site  quality. 
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Cladina  type.  Occurs  on  very  dry  pine  heaths,  with  a  thin  layer  of 
raw  humus.  The  ground  is  usually  greyish  white,  owing  to  the  abundance 
of  lichens  (especially  Cladonia  alpestris). 

Calluna  type.  Calluna  vulgaris  is  usually  the  dominant  species  in  the 
ground  flora,  accompanied  by  a  rich  moss  and  lichen  vegetation.  Pine  is 
the  most  common  forest  species,  but  spruce  and  birch  frequently  occur  as 
admixtures,  and  occasionally  as  dominants. 

Vaccinium  type.  Moss  vegetation  is  continuous,  and  lichens  are 
common  ;  grasses  are  fairly  abundant.  The  dwarf-shrub  vegetation  is 
dominated  by  Vaccinium  vitis  idaea,  accompanied  by  Myrtillus  nigra  and 
Calluna  vulgaris.  The  forest  is  usually  pine,  but  spruce  and  birch  may  be 
dominant  (more  frequently  than  in  the  Calluna  type),  and  occasionally 
alder  (Alnus  incana). 

Myrtillus  type.  Herb  vegetation  is  abundant,  with  Myrtillus  nigra 
dominant,  and  nearly  always  accompanied  by  V.  vitis  idaea.  There  is  a 
luxuriant  moss  cover  [Hylocomium  and  Dicranum  spp.),  but  lichens  and 
grasses  are  unimportant.  Spruce  is  the  natural  forest  species,  but  pine, 
birch,  alder  and  poplar  also  occur. 

Oxalis-Myrtillus  type.  Mosses  are  scantier,  but  herbs  and  grasses  are 
more  abundant  than  in  the  three  preceding  types.  The  herbs  and  grasses 
contain  many  hygrophilous  species,  in  particular,  wood  sorrel  [Oxalis 
acetosella)  which  gives  its  name  to  the  type.  Exacting  bushes,  such  as 
Rubus  idaeus,  Daphne,  etc.  are  often  present.  Besides  the  common  species 
of  softwoods,  a  sprinkling  of  hardwoods  may  be  met  with,  including  ash, 
maple  and  oak  (Q.  pedunculata). 

Oxalis-Majanthemimi  type.  Thin-leaved  herbs  and  ferns  (e.g.,  Oxalis 
acetosella,  Majanthemum  bifolium)  and  flowering  plants  such  as  violets  are 
abundant.  Mosses,  grasses  and  dwarf  shrubs  are  common,  but  not 
abundant.  Spruce  would  be  the  only  dominant  tree  species  in  virgin 
forests,  but  in  Finland,  owing  to  burning,  cutting,  etc.  large  areas  are 
covered  by  birch,  alder,  poplar  and  other  hardwoods. 

The  recognition  of  the  different  types  is  an  art  which  can  only  be 
acquired  by  practice.  The  appearance  and  composition  of  the  soil  cover 
change  with  the  time  of  year,  but  with  the  more  well-defined  types  an 
experienced  observer  has  no  more  difficulty  in  placing  them  than  a  botanist 
has  in  determining  a  plant  species  at  different  stages  of  growth. 

That  there  is  a  close  connexion  between  this  purely  ecological  classifi- 
cation of  forest  types  and  both  the  actual  yield  capacity  and  soil  properties 
of  a  locality  has  been  demonstrated  by  several  Finnish  workers.  Cajander's 
theory  of  forest  type  assumes  that  in  all  areas  of  the  same  type  the  combined 
action  of  climate  and  soil  is  equivalent,  and  consequently  within  one 
climatic  region  differences  in  type  must  be  due  to  differences  in  soil 
properties.  Table  i,  compiled  from  figures  representing  averages  of  several 
hundred  samples,  shows  how  certain  soil  properties  are  connected  with  the 
forest  type.  The  figures,  except  for  soil  reaction,  are  relative,  taking  those 
for  the  Myrtillus  type  as  lOO,  and  refer  to  the  top  20  cm.  of  soil. 
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Table  i 
Yield  figures  and  selected  soil  data  relating  to  Finnish  forest  types  [ii] 


Relative 

Amount 

Type 

yield 
(75-year 
old  pine) 

Loss  on 
ignition 

of 
electro- 
lytes 

CaO 

P2O5 

K2O 

N 

pH 

Cladina         

27 

49 

44 

36 

161 

118 

34 

3.6 

Calluna         

52 

88 

84 

54 

118 

96 

64 

4.2 

Vaccinium    ... 

83 

81 

55 

79 

161 

100 

71 

4.6 

Myrtillus      

100 

100 

100 

100 

100 

100 

100 

4.8 

Oxalis-Myrtillus 

115 

117 

159 

117 

54 

109 

137 

5.2 

Oxalis-Majanthemum 

— 

143 

157 

140 

28 

114 

223 

5.0 

Cajander's  ideas  are  most  readily  applicable  in  countries  like  Finland, 
where  climatic  conditions  are  comparatively  uniform.  His  system  has  not 
been  found  so  suitable  for  forest  assessment  even  in  the  neighbouring 
country  of  Sweden.  There  a  closer  connexion  has  been  found  between 
forest  type  (vegetation)  and  stage  of  soil  formation  (podzolization)  than 
between  forest  type  and  forest  yield.  The  different  vegetation  types 
influence  the  leaching  process  caused  by  water  percolation  in  the  soil  to 
markedly  different  degrees,  due  to  the  quality  of  the  humus  layer  they 
produce.  The  strongest  leaching  is  exercised  by  the  Myrtillus  type,  then 
by  the  Vaccinium  type,  and  the  weakest  by  the  Cladina  type  [88].  Usually, 
therefore,  but  not  always,  similar  vegetation  types  are  associated  with  the 
same  soil  type. 

Hilgard  [34]  found,  as  might  be  expected,  a  general  relationship 
between  soil  quality  and  the  nature  of  the  indigenous  tree  flora.  Certain 
tree  species,  e.g.,  Quercus  minor  and  Q.  marylandica,  appeared  to  grow 
equally  readily  on  rich  and  poor  soils,  but  in  such  cases  the  trees  tended  to 
assume  characteristic  and  different  shapes  according  to  the  quality  of  the 
soil.     The  shape  was  believed  to  reflect  the  lime  content  of  the  soil. 

Coile  [14]  considers  that  the  fundamental  hypotheses  behind  the  use 
of  ground  vegetation  for  evaluating  forest  sites — namely,  that  the  ground 
vegetation  reflects  the  inherent  quahty  of  the  site  better  than  does  the 
tree  vegetation,  and  that  forest  tj^es  so  distinguished  are  largely 
independent  of  the  composition,  age  and  density  of  the  forest  stand — 
are  open  to  question  except  under  special  conditions  of  climate  and  topo- 
graphy. Because  the  ground  vegetation  does  not  have  so  extensive  and 
ramifying  root  systems  as  trees,  it  is  unlikely  fully  to  reflect  the  conditions 
under  which  the  trees  are  growing.  Moreover,  the  assumption  that  the 
nature  of  the  ground  vegetation  is  independent  of  that  of  the  tree  species 
has  obviously  only  a  very  limited  validity.  But  enough  evidence  has  been 
collected  to  show  that  certain  ground-vegetation  types  are  associated  with 
the  more  fertile,  and  others  with  the  less  fertile,  forest-soil  conditions. 
Such  differences  in  fertility  are,  however,  as  easily  associated  with  readily 
distinguishable  topographical  or  soil  characteristics  as  with  the  ground 
vegetation. 
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The  use  of  indicator  vegetation  types  as  an  aid  in  the  selection  of  tree 
species  to  plant  on  open  land  falls  into  a  different  category,  and  is  justified 
where  experience  has  shown  that  certain  types  are  specific  to  certain  sites 
on  which  a  given  tree  species  is  known  to  thrive.  It  may  happen,  however, 
that  the  climax  species  indicated  by  the  ground  vegetation  will  not  thrive 
when  planted  directly  onto  open  ground,  owing  to  differences  in  micro- 
climate between  open  and  forested  sites.  The  ground  vegetation  may 
indicate  the  climax,  but  not  the  intermediate  ecological  stages  which  may 
need  to  be  traversed  before  the  climax  is  reached. 

Hesselman  [32]  has  shown  that  certain  herbaceous  plants  are  indicative 
of  specific  soil  conditions — e.g.,  Epilohium  angustifolium  and  Rubus  idaeus 
indicate  high  nitrifying  capacity  in  Sweden.  He  suggested  that  the  ground 
vegetation  indicated  the  kind  of  treatment  required  rather  than  the  inherent 
quality  of  the  forest  site. 

Under  the  conditions  prevailing  in  the  United  States  Coile  concludes 
that  "  if  a  classification  of  forest  sites  is  desired,  it  should  be  based  upon 
fundamental  and  permanent  features  of  site,  namely  soil  and  relative 
topographic  position  of  the  soil  mass.  Characteristics  of  the  soil  mass, 
the  substratum,  and  topography,  which  are  related  to  the  availability  and 
total  volume  of  water  present  for  use  by  forests,  should  be  the  primary 
criteria  in  any  classification  of  site.  Markedly  different  chemical  character- 
istics of  soil  may  be  secondary  criteria  of  classification.  In  regions  of 
appreciable  relief,  and  in  northern  regions  with  less  relief,  aspect  of  land 
should  be  brought  into  the  classification.  The  following  characteristics  of 
site  should  be  considered. 

1.  Aspect. 

2.  Relative  topographic  position  and  slope. 

3.  Texture  and  thickness  of  the  surface  soil  or  A  horizon. 

4.  Texture  and  thickness  of  the  B  horizon. 

5.  Nature  of  the  substratum  or  soil  parent  material  and  its  depth 

if  relatively  shallow." 
The  classification  envisaged  is  apparently  one  in  which  the  site  factors 
enumerated  would  be  evaluated  and  awarded  "points"  after  their  signifi- 
cance had  been  determined  from  existing  forest  stands. 

Grassland  indicators 

On  most  pasture  and  range  land  indicators  express  the  present  condition 
of  the  land  resulting  from  past  treatment  rather  than  its  inherent  or  potential 
productivity,  though  indicators  do  express  the  latter  in  some  degree  on 
virgin  grassland.  "  Range  indicators  "  says  Taylor  [89]  "  are  the  clues 
to  range  happenings.  All  that  can  be  used  as  guides  to  recognition  of  the 
real  state  of  affairs — non-use,  satisfactory  use,  abuse — either  in  the  past 
or  present,  may  be  classed  as  indicators."  Indicators,  not  solely  plant 
indicators,  are  often  specific  to  certain  localities,  and  generalizations  are 
impossible,  but  certain  general  observations  can  be  made  about  the  indi- 
cation of  range  deterioration  [73]. 
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Range  deterioration  well  under  way  is  shown  by  :  weakened  vitality 
of  the  principal  forage  plants  ;  Umited,  or  the  absence  of,  reproduction  of 
the  most  palatable  species  ;  close  grazing  of  species  of  low  palatabiUty  ; 
a  thinning  ground  cover  of  the  entire  vegetation  ;  replacement  of  the  good 
forage  plants  by  those  regarded  as  of  Uttle  value  ;  evidence  of  relict  forage 
plants  ;  incipient  gullying  and  evidence  of  increasing  soil  erosion.  Evidences 
of  past  range  damage  are  :  a  relative  absence  of  formerly  abundant  forage 
plants  ;  foliage  and  branches  of  the  taller  browse  plants  trimmed  back  as 
high  as  the  animals  can  reach  ;  dead  remnants  of  the  browse  species  of  low 
stature  ;  abnormal  abundance  of  those  species  which  persist  and  reproduce 
after  more  palatable  species  have  disappeared  ;  accelerated  soil  erosion 
accompanied  by  numerous  V-shaped  guUies.  Indicators  resulting  principally 
from  unsatisfactory  soil  conditions  that  may  be  used  in  conjunction  with 
other  indication  are  :  truncated  soil  horizons  ;  lack  of  a  normal  amount 
of  organic  soil  between  groups  of  herbs  or  shrubs ;  the  conspicuous 
presence  of  hummocks,  indicating  general  erosion  in  the  absence  of 
gullies.  Doubtful  or  less  rehable  indicators  of  a  deteriorating  range  are  : 
local  denudation  of  the  soil,  sometimes  caused  by  soil  sUpping  or  dis- 
placement, or  by  congregation  of  herbivores  on  a  restricted  area  ;  increase 
in  poisonous  plants  resulting  from  a  favourasble  successional  reaction  ; 
general  appearance  and  condition  of  the  grazing  animals,  as  where  over- 
stocking of  an  area  for  a  single  season  is  the  principal  contributing  factor  ; 
condition  of  the  timber  reproduction,  such  as  damage  from  defoliation  or 
destruction  of  the  "  leader  "  by  insects. 

These  observations  refer  mainlv  to  conditions  in  the  western  United 
States. 

A  good  deal  of  work  has  been  done  in  Germany,  Switzerland  and 
Scandinavia  [54]  on  the  estimation  of  site  quality  of  meadows  and  pastures 
by  the  composition  of  the  herbage  association.  The  general  inference 
from  much  of  this  work  is  that  the  plant  association  reflects  most  clearly 
the  moisture  condition  of  the  habitat,  and  rather  less  clearly  the  reaction 
and  nutrient  content  of  the  soil.  The  investigations  have  considerable 
ecological  significance,  but  it  is  unlikely  that  they  will  have  much  application 
to  practical  problems  of  land  classification.  The  indicator  plants  are  used 
to  classify  the  meadows  or  pastures  as  productive  assets  rather  than  the 
land.  Thus  Petersen  [69]  distinguished  six  meadow  types  by  the  dominance 
of  certain  grasses  in  the  meadow.  The  best  class  contains  meadow  foxtail, 
meadow  fescue,  timothy,  canary  grass,  manna  grass,  meadow  grass.  A 
middle  class  contains  quack  grass,  soft  brome  grass,  meadow  grass.  The 
lowest  class  contains  sedge  grass,  Scirpus,  Deschampsia,  sheep's  fescue. 
A  definite  hay  yield,  both  quantitative  and  qualitative,  is  associated  with 
each  class  ;  one  centner  of  good  hay  is  reckoned  as  equal  to  two  centners 
of  poor  hay.     The  highest  class  yields  100  dz./ha. 

Pentz  [67]  states  that  the  success  of  any  particular  type  or  system  of 
farming  in  South  Africa  is  closely  related  to  the  type  of  vegetation  on  the 
area.     Experience  has  shown  that  successful  farmers  are  those  who  have 
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adapted  their  farming  to  the  natural  vegetation.  Much  of  the  current 
maladjustment  of  South  African  agriculture  to  the  environment  has  been 
the  result  of  booms  and  subsidies  (e.g.,  on  maize)  which  have  encouraged 
the  wrong  kinds  of  farming.  "  In  the  majority  of  cases  where  there  has 
been  a  boom,  the  areas  which  were  suited  to  the  production  of  the  com- 
modities required  have  suffered  very  little,  except  from  the  high  valuation 
of  land.  It  is  those  areas  where  conditions  were  not  suitable  for  economic 
production  that  most  damage  was  done  to  the  land  and  vegetation,  and 
where  most  failures  occurred." 

Pentz  maintains  that  the  only  sound  foundation  for  South  African 
agriculture  is  to  apply  farming  systems  on  the  vegetation  types  to  which 
they  are  suited,  and  this  can  only  be  done  by  a  detailed  botanical  survey 
of  the  country.  In  such  an  experimental  survey  of  the  Estcourt  (Natal) 
area  the  following  points  were  observed  : — (i)  number  of  vegetation  types  ; 
(2)  area  of,  (3)  climatic  conditions  and  (4)  soils  and  topography  associated 
with,  each  type.  An  investigation  was  conducted  into  present  and  possible 
farming  systems,  and  their  effects  on  the  land  and  costs  (a)  in  relation  to 
each  vegetation  type,  and  {b)  in  relation  to  a  combination  of  types  in  order 
to  determine  whether  together  they  could  form  a  complete  farming  unit. 

Four  main  types  were  distinguished — thorn  veld,  tall-grass  veld, 
highland  sourveld  and  mountain  veld.  A  careful  study  of  all  conditions 
prevailing  on  the  thorn  veld  ruled  out  crop,  sheep  or  dairy  farming,  and 
pointed  to  cattle  farming  as  the  most  suitable  system.  Ordinary  ranching, 
however,  would  require  too  much  land,  and  stock  breeding  is  recommended 
as  the  most  suitable  on  both  ecological  and  economic  grounds.  The  tall- 
grass  veld  is  likewise  cattle  land,  although  with  its  open  plains  and  well- 
distributed  rainfall  it  appears  ideally  suited  to  crop  farming.  It  has, 
however,  shallow  and  erodible  soil,  and  can  only  be  safely  cropped  ou 
intensive  and  highly  scientific  lines.  The  vegetation,  topography  and 
climate  indicate  a  seasonal  type  of  husbandry,  i.e.,  grazing  the  veld  in  the 
summer  and  carrying  the  animals  through  the  winter  with  hay  and  silage 
produced  from  surplus  summer  growth.  The  highland  sourveld  has  a 
very  severe  climate,  and  stock  farming  depends  on  the  quantity  of  food 
that  can  be  conserved  from  the  veld  during  the  summer  to  carry  the  stock 
through  the  winter.  Sheep  farming  is  a  possibility,  but  it  is  suggested  that 
the  land  is  better  suited  to  the  intensive  production  of  beef  types.  Both 
here  and  in  the  thorn  veld  the  farmer  would  dispose  of  every  animal,  except 
breeding  stock,  as  soon  as  possible.  The  mountain  veld  is  unsuitable  for 
farming,  but  contains  the  head  waters  of  the  rivers,  and  must  be 
protected  from  denudation  if  farming  in  the  areas  below  is  not  to  suffer. 

Pentz  states  that  by  thus  adapting  farming  to  the  vegetation  the  whole 
area  could  be  organized  as  a  complete  unit  for  beef  production,  so  that  each 
farmer  could  farm  without  exploiting  his  land  and  have  a  ready  market 
for  his  produce.  The  highland  sourveld  would  produce  breeding  stock 
for  the  breeder  in  the  thorn  country  who  would  produce  weaners  for  sale 


to  the  grazier  in  the  tall-grass  veld  who  would  supply  a  well  grown-out 
animal  ready  for  feeding  for  export. 

In  the  above  example,  only  potential  grazing  land  is  considered,  but 
there  is  no  reason  why  similar  ecological  indications  should  not  be  used  to 
determine  the  use  capabihties  of  potential  crop  land. 

Systems  of  Land  Classification 

There  follow  descriptions  of  several  systems  of  land  classification, 
selected  to  indicate  the  points  common  to  all  systems  and  points  peculiar 
to  each  system.  The  most  obvious  common  point  is  the  acceptance  of  some 
measure  of  soil  productivity  as  the  basis  of  the  classification.  In  the 
systems  described  the  differences  in  soil  productivity  between  classes  are 
mainly  qualitative — i.e.,  class  I  is  described  as  either  better  or  worse  than 
class  II,  or  they  are  described  merely  as  classes  without  indicating  any 
relationship  between  them.  The  types  and  objectives  of  the  classifications 
in  this  section  may  be  described  briefly  as  follows. 

1.  Physical  classification  correlated  with  economic  data. 

2.  Land-capabiHty  classification  for  soil  conservation. 

3.  Fractional-code  method.     Physical  and  social  inventory. 

4.  Economic  classification  according  to  attainable  intensity  of  use. 

5.  Classification  for  extensive  wheat  production  according  to  profit- 

ability. 

6.  Physical  classification  for  land-settlement  purposes,  without  regard 

to  economic  and  social  factors. 

7.  Classification  by  soil  types  according  to  inherent  productivity. 

8.  Classification  according  to  present  use. 

9.  Classification  for  land-settlement  purposes  according  to  present 

use,  yields  and  soil-moisture  conditions. 
10.     Classification  for  irrigation  purposes. 

I.  Michigan 

The  need  for  land-use  planning  in  Michigan  appeared  acute  after  the 
first  world  war  when  a  large  and  increasing  area  of  land  in  the  northern  part 
of  the  State  became  idle,  and  forest  fires  were  frequent  and  unchecked. 
The  importance  of  the  land  inventory  as  a  prerequisite  to  land  classification 
and  planning  was  clearly  recognized  in  developing  land-classification 
procedure  [50].  The  Michigan  Academy  of  Science,  after  much  deliberation, 
decided  that  a  land  classification  must  precede  the  operation  of  any  land 
planning,  and  that  the  classification  must  be  based  on  a  factual  inventory 
of  all  the  essential  items  on  which  the  intelligent  utilization  of  land  should 
be  based.  The  first  emphasis  was  laid  on  the  economic  aspect,  as  confidence 
was  waning  in  the  methods  and  points  of  view  of  technical  agriculturists 
who  ''  had  permitted  confidence  in  their  technical  skill,  and  undue 
optimism — if  not  illusion — as  to  the  economic  practicabilities  of  agriculture, 
to  bolster  the  assumptions,  allegations  and  subreptions  of  professional 
land-boomsters  "  [50]. 
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The  Land  Economic  Survey  was  set  up  in  1922  as  a  branch  of  the  State 
Department  of  Conservation.  Its  specific  purpose  was  to  inventory  facts  ; 
it  refused  to  make  land  classifications  to  be  used  as  a  basis  for  land-use 
recommendations.  The  facts  collected  were  those  pertinent  to  the  under- 
standing of  problems  relating  to  forestry,  agriculture  and  recreation,  the 
three  major  land  uses  in  the  area  surveyed.  Data  were  collected  on  (i) 
population  distribution  and  changes,  (2)  political  organization  and  changes, 
(3)  assessed  valuations  and  tax  rates,  (4)  tax  delinquency,  (5)  land  ownership 
and  intent  in  ownership,  (6)  economic  activities,  trade  and  trade  areas, 
(7)   miscellaneous  data. 

The  data  of  the  Land  Economic  Survey  are  reported  to  have  been  of 
great  use  in  connexion  with  matters  such  as  the  establishment  of  State 
forests,  the  determination  of  acquisition  policies  and  land-use  planning, 
but  by  themselves  they  do  not  form  an  adequate  basis  for  a  land  classifi- 
cation. For  this  purpose  a  more  rapid,  simple  and  less  detailed  determination 
of  land  types  was  required.  The  concept  of  the  "  land  t3^e  "  as  a  unit  of 
inventory  and  classification,  consisting  of  various  unique  combinations  of 
soil  types,  relief  and  drainage  features  and  topographic  forms,  has  been 
much  developed  by  Veatch  [95,  96]  at  Michigan  State  College  of  Agriculture. 
Obviously,  the  number  of  combinations  of  physical  features  is  almost 
infinite,  and  the  art  of  the  land  classifier  consists  largely  in  defining  the 
prototypes  and  relating  the  innumerable  variants  to  those.  Veatch  [96] 
lists  the  following  as  types  of  land  or  combinations  of  natural  conditions 
that  have  influenced  the  determination  of  present  land  use  and  farming 
systems  in  -Michigan. 

1.  Uniformly  smooth  or  level  land  with  fertile,  durable  soils  dominant, 
but  in  combination  with  smaller  bodies  of  less  fertile  but  arable  land.  Such 
land  can  be  laid  out  in  large  rectangular  fields,  and  large  machinery  units 
can  be  used  advantageously. 

2.  Arable  soils  and  level  land  associated  in  small  bodies  with  hills 
and  slopes.  The  soils  vary  distinctly  in  fertility,  moisture  content  and 
crop  adaptations. 

3.  Uniformly  level  dry  surface  in  combination  with  sandy  soil  of  low 
fertility. 

4.  Uniform  mineral  soil  dotted  with  peat  depressions  and  lakes,  or 
peat  and  muck  swamps  dotted  with  ridges  and  hills  of  dry  mineral  soils. 

5.  Fertile  soils,  excessively  stony,  in  combination  with  steep  slopes 
or  poor  drainage. 

6.  Arable  rolling  land  with  gentle  or  moderately  steep  slopes  containing 
a  dominant  amount  of  productive  loams,  but  with  small  bodies  of  inferior 
soil. 

7.  Uniform  soils,  medium  fertility,  lying  on  level  dry  plains,  dotted 
or  intersected  with  lakes  and  swamps. 

8.  Complex  associations  of  wet  and  dry  soils  which  are  dominantly 
low  in  productivity.     The  land  is  smooth  or  has  only  low  relief  features. 

9.  Hills  or  dunes  of  deep  infertile  sands  subject  to  shifting  by  the 
winds. 
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The  land  type  usually  embraces  several  soil  types.  A  descriptive 
inventory  of  a  land  type  (taken  from  the  legend  of  Emmet  County  land-type 
map)  reads  as  follows: 

Brutus  land  type. — Vegetation  (Major)  maple,  elm,  aspen,  ash,  hemlock 
{Minor)  cedar,  spruce,  balsam.  Surface,  level  and  gently  rolling.  Soils 
(Major)  Selkirk,  Brimley,  Ogemaw  (Minor)  Saugetuck,  Newton,  Rubicon. 
Drainage,  slow  to  poor. 

Land  types  are  first  determined  by  reconnaissance  field  observation, 
and  afterwards  delineated  with  reference  to  soil  types  from  standard  soil 
maps.  Individual  soil  tjrpes  are  not,  however,  distinguished  within  a  land 
type  on  the  land-type  map.  It  will  be  seen  that  the  type  is  essentially  an 
inventory  of  physical  conditions  significant  to  land  use.  Its  primary 
purpose  is  to  provide  a  simple  and  intelhgible  presentation  of  soil  data  by 
grouping  soil  associations  and  their  physical  characteristics  into  units 
applicable  to  planning  purposes.  It  is  claimed  that  such  grouping  forms 
a  rational  physical  basis  for  correlation  with  economic  and  social  data. 

2.     U.S.  Soil  Conservation  Service 

The  conservation  surveys  of  the  U.S.  Soil  Conservation  Service  involves 
the  mapping  of  four  main  land  characteristics — soil,  slope,  condition  of 
erosion  and  present  use  [62].  Soils  are  mapped  by  the  standard  methods 
of  the  U.S.  Soil  Survey,  each  soil  type  being  allocated  a  number  in  the  map 
legend.  Slopes  are  measured  in  percentages  and  grouped  into  percentage 
ranges  which  vary  with  the  erodibility  of  the  soil.  Thus  the  slope  classes 
of  two  different  soils  (No.  i  being  the  more  erodible)  have  the  following 
significance  : — 

Soil  No.  I  Soil  No.  2 

Slope  class  %  slope  Slope  class  %  slope 

A  0-3  A  does  not  occur 

B  3-8  B 

C  8-15  C  15-25 

D  15-25  D  25-35 

E  does  not  occur  E  35  and  over 

Erosion  conditions  are  expressed  by  numerical  symbols  indicating  the 
kind  and  degree  of  erosion.  The  symbols  are  standard  for  the  Soil  Con- 
servation Service,  e.g.,  3  indicates  25-50  per  cent,  33  indicates  50-70  per 
cent,  loss  of  topsoil,  7  indicates  occasional  gullies  more  than  100  feet  apart. 
Land  types  are  distinguished  by  a  three-part  symbol,  the  first  part  of  which 
refers  to  the  erosion  conditions,  the  second  to  the  slope  and  the  third  to  the 
soil  type — e.g.,  337-B-16.  A  new  land  type  is  mapped  wherever  one  part 
of  the  sjonbol  changes.  Present  land  use  is  mapped  separately  and  is 
indicated  by  capital  letters — L  cropland,  H  farmsteads,  P  pastures,  F  wood- 
land, X  idle  land.  Present  use  is  not  here  involved  in  the  land  classification, 
but  it  shows  to  what  extent  the  land  is  being  inadvisedly  used  and  where 
readjustments  are  required. 
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On  the  basis  of  the  three  characteristics — soil  type,  slope  and  erosion 
conditions — land  is  classified  according  to  its  use  capability  or  suitability 
for  agricultural  use.     Eight  classes  are  distinguished  [36]  : — 
Suitable  for  cultivation  with 

I.   no  special  practices  ; 
11.    simple  practices  ; 

III.  intensive  practices. 

Suitable  for  occasional  or  limited  cultivation  with 

IV.  limited  use  and  intensive  practices. 

Not  suitable  for  cultivation,  but  suitable  for  permanent  vegetation  with 
V.   no  special  restrictions  or  practices  ; 
VI.   moderate  restrictions  in  use  ; 
VII.   severe  restrictions  is  use. 

Not  suitable  for  cultivation,  grazing  or  forestry 

VIII.   usually  extremely  rough,  sandy,  wet  or  arid  land  that  may 
have  a  value  for  wildlife. 

These  use-capability  classes  are  defined  very  generally  to  begin  with, 
and  sharper  definitions  are  given  in  accordance  with  the  conditions  and 
practices  prevailing  in  the  region  being  surveyed.  The  classes  are  deter- 
mined solely  on  the  basis  of  physical  characteristics  of  the  land,  i.e.,  of  the 
soil  and  climate  [64].  The  chief  characteristics  are  (i)  susceptibility  of  the 
soil  to  erosion  when  cultivated,  (2)  natural  soil  productivity,  (3)  factors 
interfering  with  cultivation,  e.g.,  stoniness,  hardpan,  (4)  climate,  particularly 
temperature  and  precipitation. 

As  an  illustration  of  the  factors  considered  in  determining  a  land 
class  [36]  Class-I  land  is  described  as  "  land  highly  suitable  for  cultivation, 
for  it  does  not  have  a  permanently  high  water  table  ;  neither  is  it  stony  or 
spotted  with  rock  ledges  ;  nor  does  it  possess  any  other  physical  characters 
which  interfere  with  the  use  of  tillage  implements.  Furthermore  clean- 
tiUed  crops  like  com,  cotton,  or  tobacco,  the  growing  of  which  is  often  likely 
to  result  in  soil  washing,  can  be  raised  on  this  land  without  danger  of 
appreciable  erosion.  Finally,  it  retains  and  supplies  sufficient  moisture 
and  plant  nutrients  to  maintain  those  physical,  chemical,  and  biological 
conditions  of  the  soil  that  favor  continued  production  of  moderate  to  high 
yields  of  farm  crops." 

"  Special  practices  "  apparently  include  any  conservation  measures 
such  as  rotations,  strip  cropping,  terracing,  drainage,  not  ordinarily  used  in 
the  locality.  A  simple  rotation  that  is  customary  in  one  place  is  not  a 
special  practice,  but  the  same  rotation  where  it  is  not  customary  is  a  special 
practice. 

Field  mapping  is  usually  done  on  aerial  photographs  in  detailed  conser- 
vation surveys  on  a  scale  of  four  inches  to  one  mile.  Smaller  scales  are 
used  for  reconnaissance  surveys. 

A  trained  soil  surveyor  determines  and  maps  the  soil,  slope  and  erosion 
conditions,  but  the  actual  classification  or  grading  of  the  land  types  mapped 
is  the  result  of  consultation  between  surveyors,  planning  technicians, 
agricultural  scientists  and  farmers. 
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This  type  of  land  classification  is  exceptionally  easy  to  translate  into 
land-use  recommendations.     Table  2  illustrates  how  this  is  done  [62]. 

Table  2 
Use  recommendations  based  on  use-capability  classification 


Land-use 

Supporting 

capability 

Land  use 

Cropping  systems 

conservation 

Soil  treatments 

class 

practices 

I. 

Cultivation 

Row    crop    2    years, 
small  grain,  hay 

None 

Manure 

• 

'  Row  crop,  small  grain, 
hay 

Contour  strips, 
75'-125',  or  terraces 

Lime+manure 

do. 

,   Row  crop,  small  grain, 

Contour  cultivation 

do. 

II. 

hay  3  years 

Row  crop,  small  grain. 

None 

do 

hay  4  years 

Pasture 

None 

None 

do. 

» 

'  Row  crop,  small  grain, 
hay 

Contour  strips  and 
terraces 

do. 

Cultivation 

,   Row  crop,  small  grain, 

Contour  strips, 

do. 

III. 

< 

hay  2  years 

60'-100' 

Row  crop,  small  grain, 

Contour  cultivation 

do. 

hay  4  years 

Pasture 

None 

None 

do. 

do. 

None 

Controlled  grazing. 
Contour    furrowing 
for    adapted    soil, 
slope  and  vegetative 

Lime  -f-phosphorus 

IV. 

< 

cover 

Woodland 

None 

Protection  and 
management 

None 

In  case  it  is  necessary  to  cultivate  Class-IV  land,  special  intensive  practices  will 

be  planned 

to  meet  the  conservation  needs. 

The  systems  recommended  in  the  third  column  are  determined  not  only 
by  the  land  class,  but  also  within  limits  by  the  capacity  and  preferences 
of  the  occupier  of  the  land. 

The  type  of  classification  described  might  be  defined  more  correctly  as 
of  soil  rather  than  of  land.  It  is  a  classification  with  a  definite  and  hmited 
objective — the  control  of  soil  erosion.  Factors  like  inherent  fertility,  crop 
adaptability  and  economics  are  only  incidental,  the  overriding  consideration 
in  using  the  classification  for  land  planning  being  whether  or  not  the 
adoption  of  a  certain  practice  will  result  in  erosion  or,  more  generally,  soil 
deterioration.  There  are,  however,  very  large  regions  all  over  the  world 
where  erosion  control  must  now  be  the  primary  purpose  of  land  planning, 
and  for  such  regions  a  relatively  simple  land  classification,  similar  to  that 
used  by  the  U.S.  Soil  Conservation  Service,  should  be  useful. 

One  might  with  some  justice  describe  the  purpose  of  a  soil-conservation 
survey  to  be  planning  for  permanent  settlement.  It  is  a  straightforward, 
easily  defined  objective.     Without  adequate  soil  conservation  permanent 
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settlement  and  long-range  land  planning  become  impossible.  A  land 
classification  based  on  the  requirements  of  soil  conservation  should  therefore 
constitute  at  once  a  "  fundamental  "  and  a  "  practical  "  classification — 
practical  because  it  considers  the  economic  and  technical  aspects  of  land 
utilization,  and  fundamental  because  it  relates  these  to  the  limitation 
imposed  by  the  natural  environment.  In  Western  Europe  which,  as 
Eisenhower  [19]  has  stated,  is  the  only  developed  region  of  the  world  that 
is  practising  total  soil  conservation,  the  pre-war  pattern  of  land  use  was  the 
resultant  of  farming  systems  evolved  primarily  for  soil  conservation  and 
modified  within  the  soil-conservation  framework  by  economic,  political 
and  social  factors.  It  seems  inevitable  that  those  countries  which  are 
attempting  consciously  to  plan  their  evolution  towards  the  settled  state 
must  also  base  their  land-use  planning  primarily  on  soil  conservation. 
The  land  classification  here  described  has  the  great  merit  of  simplicity  of 
determination  and  expression  of  land  classes,  and  might  serve  as  a  model 
for  many  other  classifications  with  the  same  or  a  similar  objective. 

The  land-capability  classification  is  fairly  permanent,  but  changes 
either  in  the  land  (caused,  e.g.,  by  erosion)  or  in  the  methods  of  use  or 
protection  (e.g.,  irrigation  developments,  drainage,  erosion  control)  may 
make  reclassification  necessary. 

With  the  aid  of  a  land-capability  map,  a  present-use  map  and  a  recom- 
mended-use  table  as  given  above  it  is  a  fairly  simple  matter  to  replan  land 
use  on  a  conservation  basis.  Figs,  i  to  3  show  how  this  was  done  for  a 
farm  in  South  Carolina  [36].  Normally,  of  course,  a  farm  is  not  planned 
independently,  but  in  relation  to  the  physical  nature  and  use  of  surrounding 
land. 


—   Sfreom 


Buildings 


V 


Road 


Intermilfent   sfreom 


Fence 


:;  Form  rood 


Fig.  1. — Land -capability  map  of  a  151 -acre  farm  containing  land  of  Classes  I,  II,  III,  IV, 
and  VII.  Symbols  show  the  soil  types,  slopes,  and  erosion  classes.  Soils  are:  1,  alluvial 
soils,  undifferentiated;  19.  Seneca  sandy  loam;  30,  Cecil  sandy  loam;  33,  Cecil  clay  loam; 
and  40,  Appling  sandy  loam.  Slopes  are :  A,  less  than  2  per  cent ;  B,  2-7 ;  C,  7-10 ;  D,  10-14 ; 
E,  14-25;  and  F,  25  or  more.  Erosion  classes  are:+,  alluvial  land  along  streams;  2,  sheet 
erosion,  25  to  75  per  cent  of  topsoil  removed;  27,  the  same  with  occasional  gullies; 
37,  sheet  erosion,  more  than  75  per  cent  of  topsoil  removed,  and  occasional  gullies.  A  circle 
around  a  gully  symbol  indicates  gullies  too  deep  to  be  crossed  with  tillage  implements. 
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Fig.  2. — Land  use  on  the  farm  shown  in  Fig.  1  before  the  new  farm  plan  was  made. 
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Fig.  3. — Land  use  in  the  farm-conservation  plan. 
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3.  Tennessee  Valley  Authority 

The  unit-area  method  of  land  classification  has  been  developed  by 
Hudson  [38]  and  collaborators  for  use  by  the  Land-Classification  Section 
■of  the  Tennessee  Valley  Authority.  It  represents  an  attempt  to  bridge 
the  gap  between  methods  of  detailed  field  analysis  and  of  reconnaissance. 
The  T.V.A.  required  a  method  of  land  survey  by  which  the  whole  Tennessee 
Basin  could  be  rapidly  and  accurately  covered-  The  best  reconnaissance 
inethods  were  too  general  to  yield  adequate  data  ;  other  methods  were  too 
slow  and  expensive   [62]. 

The  method  finally  evolved  is  an  adaptation  of  the  fractional-code 
method — i.e.,  the  qualities  of  the  land  significant  in  planning  are  represented 
by  digits,  one  set  of  digits  relating  to  physical  conditions  composing  the 
■denominator,  and  another  set  relating  to  "  human "  conditions  the 
numerator,  of  a  fraction  which  describes  and  defines  the  land  class.  In  the 
unit-area  method  fractional-code  notations  are  applied  to  land  units  of  not 
less  than  200  acres.  It  aims  at  giving  "  an  accurate  quantitative  portrayal 
of  the  occupancy  pattern  ". 

The  complete  symbol  of  a  land  unit  comprises  three  parts,  namely,  a 

o    2D'^2'^ 

long  fraction,  a  short  fraction  and  a  Roman  numeral,  e.g.,  II  -  — ^-^^ — 
^  ^3  2331233 

Detailed  classification  has  been  made  mainly  of  agricultural  land, 
though  the  method  can  be  extended,  if  required,  to  forest,  urban,  recreational 
and  other  areas. 

For  agricultural  land  the  physical  conditions  of  slope,  drainage, 
erosion,  stoniness,  rock  exposure,  soil  depth  and  soil  fertility  are  first 
determined.  These  are  expressed  in  the  above  order  and  according  to  the 
criteria  given  in  Table  3  as  the  digits  of  the  denominator  of  the  long  fraction. 
•The  unit  is  then  classified  on  the  "  human  "  or  cultural  features  of  major 
agricultural  use,  agricultural  emphasis,  field  size,  amount  of  idle  land,  and 
quality  of  farm  buildings  and  equipment  (Table  4).  The  corresponding 
digits  comprise  the  numerator  of  the  long  fraction. 

The  short  fraction  is  a  summary  of  the  long  fraction.  The  denominator 
represents  the  judgment  of  the  field  man,  based  on  all  observable  physical 
factors,  whether  recorded  or  not,  as  to  which  of  five  quality  classes  the  land 
unit  belongs  ;  the  numerator  likewise  represents  the  field  man's  judgment 
of  quality  class  based  on  observable  cultural  data.  In  Tables  5  and  6  only 
the  criteria  for  assessing  classes  i  and  5  are  given  for  the  sake  of  brevity. 
From  these  the  close  relationship  between  the  short  and  long  fractions  will 
be   apparent. 
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Table  3 

Major  land  uses  or  "  human  "  items  on  the  basis  of  which  homogeneous 
land  uses  are  delimited.     Noted  by  the  digits  in  the  numerator  of  the    : 

long  fraction 


First  Digit 

Second  Digit 

Third  Digit 

Foiu-th  Digit 

Fifth  Digit 

Major  Land  Use 

Agricultura.1 

Field  Size 

Amount  of  Idle 

Quality  of  Farm- 

Emphasis 

Land 

steads  and 
Equipment 

1.  General  farming 

A.  Corn 

I.  Large 

1.  Little 

I.  Excellent 

2.  Animal  industry 

G.  Grain  (small) 

2.  Medium 

2.  Limited 

2.  Good 

3.  Cash-crop  farming 

B.  Beef  cattle 

3.  Small 

3.  Considerable 

3.  Medium 

4.  Part-time  farming 

D.  Dairying 

4.  Very  small 

4.  Excessive 

4.  Poor 

5.  Subsistence 

S.  Sheep 

5.  Very  poor 

farming 

H.  Hogs 

6.  Forest  land 

M.  Mules  and/or 
horses 

7.  Recreational  area 

P.  Poultry 

8.  Rural-village  area 

T.  Tobacco 

9.  Urban  area 

C.  Cotton 

0.  Manufacturing  and 

W.  Truck 

mmmg  areas 

0.  Orchard 

N.  No  emphasis 

F.  Forage 

Table  4 
Major  physical  conditions  of  the  land  on  the  basis  of  which  homogeneous 
units  are  delimited.     Noted  by  the  digits  in  the  denominator  of  the 

long  fraction 


First  Digit 

Second  Digit 

Third  Digit 

Fourth  Digit 

Slope 

1.  Relatively  level 

2.  Relatively  level  to 

undulating 

3.  Undulating  to  moder- 

ately hilly 

4.  HUly 

5.  Steep 

Drainage 

1.  Thorough 

2.  Adequate 

3.  Poor 

4.  Very  poor 

5.  Excessive 

Erosion 

1 .  Little  or  no  observable 

erosion 

2.  Little  denudation  by 

erosion 

3.  Sheet  erosion  and 

ephemeral  gullies 

4.  Excessive  sheet  erosion 

and  gullying 

5.  Excessive  gully  erosion 

Stoniness 

1 .  Free  from  stones 

2.  Moderately  stony 

3.  Stony 

4.  Very  stony 

Fifth  Digit 

Sixth  Digit 

Seventh  Digit 

Rock  Exposure 

1.  Little  or  no  rock  exposure 

2.  Limited  rock  exposure 

3.  Considerable  rock  exposure 

4.  Excessive  rock  exposure 

5.  Rock  exposure  barren 

Soil  Depth 

1.  Deep  (6  feet  or  more) 

2.  Moderately  deep  (3  to  6  feet) 

3.  ShaUow  (1  to  3  feet) 

4.  Very  shallow  (less  than  1 

foot) 

Soil  Fertility 

1.  Exceptionally  fertile 

2.  Fertile 

3.  Moderately  fertile 

4.  Very  low  in  fertility 

5.  Very  low  in  fertility 
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Table  5 

Criteria  for  classifying  land  on  the  basis  of  the  agricultural  quality 
of  present  physical  conditions 
(denominator  of  the  short  fraction) 

^lass  I.  Units  of  200  acres  or  more  that  are  characterized  by  the  following 
physical  indices,  appearing  individually  or  in  combination  :  (i)  level 
or  moderately  undulating  surface  ;  (2)  adequate  or  thorough  drainage  ; 
(3)  little  or  no  observable  erosion ;  (4)  deep  stone-free  soil  of  exceptional 
fertility  ;    (5)  little  or  no  rock  exposure. 

Class  5.  Units  of  200  acres  or  more  that  are  characterized  by  the  following 
physical  indices,  appearing  individually  or  in  combination  :  (i)  steep 
slopes  ;  (2)  very  poor  or  excessive  drainage  ;  (3)  denudation  by  sheet 
or  gully  erosion  beyond  the  point  of  cultivation  and  economically 
feasible  rehabilitation  other  than  by  reforestation  ;  (4)  shallow  or 
stony  soils,  very  low  in  fertility  ;    (5)  excessive  rock  exposure. 

Table  6 

Criteria  for  classifying  land  on  the  basis  of  the  quality  of  the  present 

agricultural  use 
(numerator  of  the  short  fraction) 

lass  I.  Units  of  200  acres  or  more  that  are  characterized  by  the  following 
use  indices,  appearing  individually  or  in  combination  :  (i)  medium 
and/or  large  uninterrupted  fields  ;  (2)  fields  free  from  weedy  or  brushy 
cover  ;  (3)  little  or  no  idle  land  ;  (4)  excellent  farmsteads  and  farm 
equipment  ;    (5)  any  other  evidence  of  an  excellent  standard  of  living. 

Class  5.  Units  of  200  acres  or  more  that  are  characterized  by  the  following 
use  indices,  appearing  individually  or  in  combination  :  (i)  very  small 
and/or  interrupted  fields ;  (2)  sparse,  weedy  or  brushy  field  cover ; 
(3)  excessive  amounts  of  idle  land  ;  (4)  very  poor  farmsteads  and  farm 
equipment  ;    (5)  any  other  evidence  of  a  very  low  standard  of  living. 

Finally,  the  land  is  put  into  one  of  five  classes  according  to  the  severity 
or  absence  of  problems  and  needs  for  readjustments.  These  classes  are 
indicated  by  the  prefixed  Roman  numerals  I  to  V.  "In  part,  these  Roman 
numerals  represent  a  summary  of  their  accompanying  short  and  long 
fractions  ;  but  again  the  entire  complex  in  all  its  pertinent  observable 
respects  is  carefully  considered  and  appraised  before  the  field  judgment  is 
made."  The  ten  criteria  for  distinguishing  each  class  are  the  same  as  the 
corresponding  criteria  given,  for  Classes  i  and  5,  in  Tables  5  and  6.  The 
classes  are  briefly  defined  as  follows  : — 

Class  I.  Units  in  which  no  significant  agricultural  problems  are  apparent. 
These  units  are  characterized  by  an  excellent  standard  of  living  and  by 
land  exceptionally  well  suited  for  both  general  and  speciaHzed  types 
of  agriculture. 
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Class  II.     Units  in  which  the  apparent    agricultural   problems   are   not 
critical,  but  can  generally  be  solved  by  education  and  demonstration. 
The  units  are  characterized  by  a  good  standard  of  living  and  by  land' 
well  suited  for  general  and  specialized  agriculture. 

Class  III.     Units  in  which  agricultural  problems  are  moderately  critical,, 
but  can  be  solved  by  intensive  education  and  demonstration.    Charac- 
terized by  a  medium  standard  of  living  and  by  land  which  can  be  used 
for  general  or  special  crops  under  proper  management. 

Class  IV.  Units  in  which  agricultural  problems  are  very  critical,  and  can 
usually  be  solved  only  by  a  marked  readjustment  and/or  reorientation 
of  economic  activities. 

Class  V.  Units  usually  only  suitable  for  forest  use,  alternatively  for 
recreation,  game  preserves  ;  also  waste  land.  Characterized  by  a 
very  low  standard  of  living  and  by  land  unsuitable  for  agriculture. 

The  long  fraction  can  be  regarded  as  an  inventory  of  the  physical  and 
agricultural  conditions,  the  short  fraction  and  the  Roman  numeral  as 
assessments  or  appraisals  of  the  inventory. 

A  new  body  of  land  is  delimited  whenever  a  change  occurs  in  one  or 
more  of  the  items  recorded.  The  fractions  and  numerals  are  recorded  in 
ink  on  aerial  mosaics,  and  subsequently  each  unit  area  is  put  into  one  of 
three  general  classes  : — (i)  land  suited  to  intensive  uses  (with  emphasis  on 
cropping)  ;  (2)  land  suited  to  extensive  use  (with  emphasis  on  pasture)  ; 
and  (3)  land  suited  to  non-agricultural  uses.  This  classification  is  based 
on  data  not  only  from  the  unit-area  survey,  but  from  all  other  available 
sources. 

Non-agricultural  or  forest  land  is  classified  and  mapped  simply  by  the 
appropriate  figure  7,  8,  9,  or  o  of  the  first  digit  of  the  numerator  of  the  long 
fraction  (Table  3).  No  further  characterization  is  made.  Forest  land  is 
identified  by  the  numeral  6  in  the  numerator  of  the  long  fraction,  and  in 
the  denominator  the  same  seven  physical  conditions  are  noted  as  for  agri- 
cultural land,  e.g.,  .       Forest  types  are  not  distinguished  by  the 

Land-Classification  Section,  as  these  are  the  concern  of  the  Forestry  Division 
of  the  T.V.A. 

The  suitability  of  this  method  of  land  classification  and  mapping  for 
the  Tennessee- Valley  region  is  due  to  the  fact  that  a  considerable  amount 
of  detailed  field  work  has  been  carried  out,  that  aerial  photographs  are 
available  as  base  maps,  and  that  it  is  possible  to  conduct  operations  on  a 
fairly  large  scale.  The  method  has  been  successfully  used,  with  the  necessary 
modification  in  the  significance  of  the  digits,  in  New  Zealand  where  similar 
favourable  conditions  for  its  application  obtain  [18]. 

4.    New  York  State 

Land-classification  studies  have  been  made  of  many  counties  in  New 
York.     Their  main  purpose  has  been  to  classify  and  map  the  land  according 
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to  its  adaptability  to  different  degrees  of  intensity  of  use.  To  plan  a  land- 
use  programme  on  the  basis  of  such  a  map  it  is  necessary  to  have  knowledge 
of  the  natural  factors  limiting  intensity  of  use,  the  factors  which  have 
determined  present  intensity  of  use,  and  those  chiefly  affecting  the  economic 
status  of  the  farming  community.  It  has  been  shown  that  in  New  York 
commercial,  social  and  financial  amenities  such  as  roads,  electricity  supply, 
schools  and  credit  facilities  have  a  preponderating  influence  on  the  intensity 
of  land  use.  At  the  same  time  the  growth  of  such  amenities  is  much 
influenced  by  the  quality  of  the  land. 

In  the  New- York  system  the  lowest  land  class  is  numbered  I,  and  is 
natural  forest  land  so  poorly  adapted  to  agriculture  that  it  has  seldom — 
and  then  unsuccessfully — ^been  cultivated.  Class-II  land  is  also  better 
suited  to  forest,  nevertheless  much  of  it  has  been  brought  under  cultivation. 
Classes  III  to  VII  are  suited  to  continuous  agriculture  of  increasing  degree 
of  intensity  of  use. 

The  first  operation  in  making  a  land  classification  is  the  preparation 
of  a  "  property-classification  "  map.  Farms  are  classified,  usually  by 
inspection  from  a  moving  car,  according  to  the  apparent  amount  and  condition 
of  the  farm  capital.  The  main  evidence  is  obtained  from  the  size  and 
condition  of  farm  buildings,  but  the  state  of  roads  and  the  distribution  of 
utility  services  and  amenities  are  also  taken  into  account.  It  is  considered 
that  farmers  "  are  continually  struggling  to  adjust  their  farming  operations 
to  the  character  of  the  land  in  such  a  way  as  to  earn  as  much  as  they  can 
and  to  accumulate  the  largest  possible  amount  of  capital.  Variations  in 
the  amount  and  condition  of  the  capital  which  experienced  farmers  have 
been  able  to  accumulate  and  maintain  on  the  land,  therefore,  measure  the 
combined  economic  effect  of  lay-of-the-land,  climate,  soil,  and  markets,  and 
are  one  of  the  most  rehable  indications  of  the  intensity  of  use  to  which  the 
land  is  adapted  "  [62]. 

A  land-use  map,  indicating  actual  intensity  of  use,  is  then  prepared. 
Maps  of  topography  and  soils,  both  being  important  factors  influencing 
intensity  of  use,  are  also  required. 

The  delineation  of  land-class  boundaries  is  done  primarily  from  the 
property-classification  map  which  roughly  indicates  the  amount  of  capital 
a  land  type  is  capable  of  accumulating.  A  first  adjustment  of  the  boundaries 
is  then  made  with  the  aid  of  the  topographic  map,  since  the  actual  boundaries 
of  land  classes  are  more  likely  to  correspond  to  topographic  than  to  property 
features.  Further  adjustments  are  made  in  turn  from  the  land-use  map 
and  from  the  soil  map  ;  consideration  of  the  distribution  of  soil  types  some- 
times results  in  radical  modifications  of  the  land  classes  distinguished  on  the 
basis  of  property  condition  and  present  intensity  of  use.  Finally,  the 
land-class  map  is  checked  in  the  field  against  type  of  use,  condition  of 
buildings,  topography,  etc.  It  is  stated  that  differences  between  land 
classes  are  usually  immediately  apparent  to  those  who  are  accustomed  to 
land-class  maps,  though  not  always  to  others. 

51 


The  maps  are  supplemented  by  statistical  data  which  show  the  quanti- 
tative differences  between  the  land  classes.  Of  particular  significance  are 
the  differences  between  classes  as  indicated  by  comparative  farm-business 
data.  It  has  been  found,  for  example,  that  the  grosS  and  net  incomes  of 
farmers  on  the  better-class  lands  have  been  consistently  higher  than  those 
on  the  lower  classes  since  1908,  the  earliest  date  for  which  farm-management 
data  are  available. 

5.    Western  Canada 

Land  in  the  prairie  provinces  has  two  main  uses — wheat  production 
and  grazing.  The  former  has  been  and  will  probably  continue  to  be  the 
major  use  in  Saskatchewan,  though  grazing  may  surpass  it  in  Alberta  [15]. 
Distinction  between  land  classes  is  based  on  the  quantity  of  wheat  available 
for  sale  per  quarter  section,  converted  to  net  productivity.  There  are  four 
steps  in  the  classification  : — 

1.  determination  of  gross  productivity  per  quarter  section  of  land  ; 

2.  conversion  of  gross  productivity  into  terms  of  net  revenue  ; 

3.  classification  of  parcels  on  the  basis  of  certain  ranges  of  estimated 

net  revenue  ; 

4.  modification  of  such  classification  on  the  basis  of  the  characteristics 

of  individual  parcels. 

Saskatchewan  [79].  Each  quarter  section  is  assessed  in  the  light  of  all 
relevant  physical  and  economic  information  available,  special  weight  being 
given  to  the  history  and  past  productivity  of  the  land.  It  is  assigned  to 
■one  of  five  classes,  class  I  being  submarginal,  class  II  marginal,  and  classes 
III  to  V  increasingly  favourable  for  wheat  production. 

The  classification  hinges  on  the  definition  of  marginal  land — class  II. 
Marginal  land  is  defined  economically  as  "  land  which  .  .  .  would,  if 
operated  with  average  managerial  ability,  in  a  unit  of  average  size  and 
typical  organization,  be  expected  to  pay  expenses — including  depreciation 
and  taxes — and  provide  a  living  for  the  operator  and  his  family.  It  would 
not  yield  sufficient  to  pay  for  the  use  of  the  land  either  as  rent  or  interest." 

Farm-management  studies  have  shown  that  marginal  wheat  farmings 
i.e.,  so  that  the  operator  gets  the  cash  equivalent  of  a  hired  man's  wages- 
corresponds  to  a  production  of  wheat  available  for  sale  of  350  to  475  bushels 
per  quarter  section.  These  are  therefore  taken  as  the  lower  and  upper 
limits  of  productivity  of  class  II.  Class-I  land  produces  less  than  350 
bushels  available  for  sale ;  class  III  from  476  to  720 ;  class  IV  from  721 
to  900  ;   and  class  V  over  900  bushels  a\'ailable  for  sale. 

This  initial  classification  shows  the  relative  productivity  not  of  specific 
land  or  soil  types,  but  of  quarter  sections.  In  the  final  classification  this  is 
modified  by  taking  into  account  factors  such  as  the  effect  of  physical  land 
characteristics  oH  farm  economy,  variability  of  yield,  progress  towards 
permanent  settlement,  and  main  causes  of  success  or  failure. 
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■f  The  productivity  is  calculated  primarily  from  (i)  the  annual  yields 
j  ~per  acre  estimated  from  data  obtained  for  different  soil  types  for  the  years 
j  1921 — 1936  multiplied  by  (2)  the  number  of  acres  of  cultivable  land  per 
quarter  section.  1.5  bushels  per  acre  is  deducted  from  the  estimated  yield 
to  allow  for  seed  and  farm  use,  and  it  is  assumed  further  that  on  the  average 
45  per  cent  of  the  total  cultivable  area  will  be  used  annually  in  the  pro- 
duction of  wheat  for  sale. 

As  might  be  expected,  there  is  quite  good  correlation  between  these 
mainly  economically  determined  land  classes  and  the  financial  and  economic 
status  of  the  occupiers  in  each  class.  Thus  the  land  class  is  quite  closely 
reflected  in  the  price  paid  for  land,  tax  assessment  per  acre,  condition 
of  buildings,  percentages  of  mortgages  foreclosed,  and  percentages  of 
privately-owned  and  owner-operated  land  within  a  class.  These  character- 
istics are  clearly  associated  with  the  relative  yields  of  wheat  on  the  different 
land  classes.  The  wheat  yield  is  an  expression  of  the  land's  economic 
performance,  and  the  land-classification  map  based  thereon  would,  with 
minor  adjustments,  become  a  land-price  or  tax-assessment  map,  for 
■example.  This,  presumably,  is  its  purpose.  It  is  claimed  that  the  classi- 
fication gives  a  general  picture  of  productive  capacity,  and  would  reflect 
with  reasonable  accuracy  the  relative  productivity  of  the  land  in  other 
uses  than  wheat.  It  is  questionable,  however,  whether  this  would  be  so 
unless  the  other  uses  were  operated  on  an  economy  similar  to  that  of 
extensive  wheat  production. 

There  is  apparently  no  close  correspondence  between  the  distribution 
of  land  classes  and  soil  types.  Sands  and  gravels  predominate  in  classes 
I  and  II,  while  most  of  the  heavy  clays  occur  in  class  V.  The  purely 
economic  criteria  by  which  land  classes  are  distinguished  make  it  unlikely 
that  any  close  correspondence  should  exist,  since  many  other  variable 
factors  besides  soil  contribute  to  land's  economic  performance.  To  a  limited 
•extent  it  was  possible  to  equate  different  combinations  of  soil  and  topo- 
graphic conditions  within  a  land  class,  e.g.,  in  classes  I  and  II  very  poor, 
coarse,  alkaline  flat  and  "  blow-out  "  soils  may  be  associated  with  a  flat 
topography  favourable  for  cultivation,  or  somewhat  better  loams  with 
\  rolling  or  broken  topography. 

Alberta.  A  similar  system  of  classification,  and  for  similar  purposes,  has 
been  used  in  Alberta  where,  owing  to  large  and  frequent  fluctuations  in 
weather  and  wheat  prices,  agricultural  settlement  and  production  have  been 
very  unstable.  It  is  felt  that  the  classification  of  the  land  on  an  optimal-use 
basis  is  the  first  step  towards  planning  to  establish  greater  rural  stability. 

The  general  approach  to  land  classification  is  described  by  Stewart  and 
i  Porter  [83]  as  follows.  "  The  use  of  land  depends  upon  the  decisions  of 
individual  farmers ;  and  the  decisions  of  farmers  depend  on  their  expecta- 
tions of  the  returns  they  can  secure  from  land.  Stable  land  use  requires 
that,  over  a  period  of  years,  farmers  can  expect  to  meet  their  expenses, 
and  secure  for  themselves  returns  sufficient  to  induce  them  to  continue 
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production  without  expansion  or  contraction.  Under  given  prices,  and  with 
prevaiUng  methods  of  production,  some  land  may  be  incapable  of  providing 
for  these  necessary  costs  (submarginal  land)  ;  other  land  will  be  just  suffi- 
ciently fertile  to  cover  costs  (marginal  land)  ;  more  fertile  land  will  yield  a 
net  revenue  over  the  essential  costs.  Land  may  therefore  be  classified  on 
the  basis  of  its  estimated  capacity  to  jaeld  net  revenue." 

The  classification  used  by  Stewart  and  Porter  is  fundamentally  an 
economic  one,  and  depends  on  an  estimate  of  the  net  revenue  obtained  from 
the  land  under  wheat.  The  determination  of  the  net  revenue  is  the  crux 
of  the  method.  The  classification  assumes  that  the  land  is  not  in  use,  and 
that  farmers  are  considering  the  contracts  and  payments  they  should  make 
in  connexion  with  securing  the  land. 

The  procedure  of  classification  involves  the  following  steps. 

(a)  Determination  of  a  physical  productivity  rating  for  each 
parcel,  based  on  (i)  the  average  long-run  yield  of  wheat  for  the  soil 
type  of  the  parcel,  (ii)  the  acreage  of  tillable  land,  and  (iii)  the  typical 
proportion  of  tillable  land  in  wheat. 

(b)  Conversion  of  this  measure  of  gross  physical  productivity  into 
terms  of  estimated  net  revenue  using  (i)  long-term  average  prices  for 
wheat  and  other  farm  products,  and  (ii)  a  budget  of  costs  derived 
from  farm-management  survey  data. 

(c)  Preliminary  classification  on  the  basis  of  certain  ranges  of 
estimated  net  revenue.     Four  classes  are  distinguished  : 

Class  I.  Estimated  annual  production  of  marketable  wheat  per 
quarter  available  for  sale  less  than  375  bushels,  and 
estimated  revenue  less  than  costs  (submarginal). 

Class  II.  Estimated  annual  production  of  marketable  wheat  per 
quarter  available  for  sale  375-517  bushels,  and  esti- 
mated revenue  equal  to  a  range  of  costs  (marginal). 

Class  III.  Estimated  annual  production  of  marketable  wheat  per 
quarter  available  for  sale  518-795  bushels,  and  esti- 
mated net  revenue  up  to  $237  per  parcel  of  480  acres, 
and  based  on  a  wheat  price  of  92  cents  a  bushel. 

Class  IV.  Estimated  annual  production  of  marketable  wheat  per 
quarter  available  for  sale  796-999  bushels,  and  esti- 
mated net  revenue  of  more  than  $237  and  less  than 
$411  per  parcel. 

This  classification  provides  a  uniform  basis  on  which  to  compare  parcels 
in  widely  scattered  areas  with  significantly  different  general  features. 
Modification  of  the  preHminary  classification  of  parcels  is  necessary  to  allow 
for  particular  features  of  individual  parcels,  for  example,  topography, 
stoniness,  erosion,  cHmate  and  other  physical  characteristics.  Adjustments 
are  based  on  descriptive  notes  made  in  the  field,  aerial  photographs  and 
re-examination  in  the  field. 

54 


h|.    Ontario 

HI  Hills  [35]  has  outlined  a  system  of  land  classification  applicable  to 
Hand-settlement  problems  in  a  thinly  populated,  slightly  developed  region 
of  the  Great  Clay  Belt  of  northern  Ontario.  Owing  to  lack  of  communi- 
cations and  the  density  of  the  natural  plant  cover  soil  survey  was  impossible, 
and  the  area  was  mapped  in  land  types  distinguished  according  to  the 
criteria  of  land  form,  geology,  drainage,  soils  and  natural  vegetation. 
Related  land  types  were  grouped  into  land  classes. 

Nine  land  classes  were  established,  distinguished  by  the  Roman 
numerals  I  to  IX.  No  qualitative  significance  attaches  to  these  numerals. 
The  classes  are  objectively  determined.  Thus  "  Land  class  No.  I  occurs 
on  the  better  drained  areas  dissected  by  stream  courses  or  on  comparatively 
low  ridges  where  heavier  materials  cover  a  '  core  '  of  rock-knob  or  glacial 
debris.  In  this  class  are  found  soil  profiles  exhibiting  a  considerable  degree 
of  podzolic  leaching.  Land  classes  II  and  III  are  half -bog  soils  with  a 
maximum  peaty  layer  of  approximately  18  to  36  inches,  respectively.  Land 
class  IV  includes  the  deep  peat  or  muskeg.  Land  class  V  is  a  complex 
condition  in  which  variable  depths  of  intermediate  and  heavy  textured 
materials  overlie  the  fluvio-glacial  sands  and  gravels.  Under  average 
conditions,  the  heavier  surface  layers  supply  fertility,  and  the  lower  open 
layers  provide  good  drainage  with  the  result  that  the  most  productive  soils 
are  found  in  local  areas  within  this  type.  Out  wash  materials  of  intermediate 
texture  are  included  in  Land  class  VI.  Ridges  of  coarse  sandy  and  gravelly 
materials  constitute  Land  class  VII.  Although  these  deposits  are  similar 
to  the  underlying  materials  of  Land  class  V,  the  soils  are  droughty  and  low 
in  fertility  because  of  the  absence  of  the  heavier  surface  layer.  Fairly 
compact,  loamy,  till  soils  constitute  Land  class  VIII  while  the  outcrops  of 
the  Precambrian  rocks,  with  their  shallow  mantle  of  light  soil  are  mapped 
as  No.  X."     For  some  reason,  No.  IX  has  been  omitted. 

The  agricultural  or  forestal  capabilities  of  these  classes  are  being 
determined  on  the  basis  of  physical  data,  present  use  and  past  experience — 
chiefly,  it  would  seem,  of  experience.  "  For  example  Land  classes  I,  II  and 
portions  of  V  have  the  highest  agricultural  potentials.  Local  conditions 
of  soil  drainage  and  climate  in  No.  V  are  most  favourable  for  the  production 
of  potatoes.  Classes  III  and  VI  have  only  fair  agricultural  potentials.  Few 
soils  similar  to  those  in  Land  class  VII  are  used  extensively  for  agricultural 
production  in  America  at  the  present  time.  Land  classes  IV  and  X  have 
practically  no  agricultural  value.  For  forestal  purposes  areas  of  classes 
I  and  V  indicate  the  best  saw-timber  sites.  In  the  mature  stands  of  black 
spruce  on  Land  class  II,  2-log  trees  (which  make  32  feet  of  pulp  wood)  are 
dominant  while  i-log  trees  are  common  on  Land  class  III.  Portions  of 
Land  class  VII  are  good  pine  lands." 

Political,  economic  and  cultural  factors  do  not  enter  into  the  deter- 
mination of  land  classes  or  of  their  use  capabihties,  but  come  into  operation 
in  formulating  a  plan  of  development  based  on  this  land  classification. 
The  plan,  for  example,  might  be  to  develop  the  best  classes  of  land  first. 
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This  would  require  modification  in  practice  according  to  costs  of  develop- 
ment, proximity  to  social  and  economic  services,  pressure  of  population, 
market  facilities,  etc.,  in  each  area.  The  poUtical  factor  of  whether  costs 
of  and  responsibility  for  development  were  assumed  by  public  or  private 
authorities  would  also  affect  the  execution  of  the  basic  plan. 

7.  New  Zealand 

Grange  [26]  has  attempted  to  classify  land  in  the  North  Island,  New 
Zealand,  according  to  its  inherent  productivity,  on  the  basis  of  the  soil 
survey.  The  soils  are  firstly  classified  into  genetic  groups  which  are 
then  subdivided  into  stages — young,  immature,  semi-mature,  mature — 
and  finally  into  series  and  types  as  in  the  American  system.  The  stage 
subdivision  is  in  effect  an  inherent-productivity  classification  within  a 
genetic  group,  young  soils  being  the  most,  and  mature  soils  the  least,  fertile. 
The  soil  map  itself  has  but  limited  practical  use,  as  there  are  more  than 
500  different  types  in  the  North  Island,  but  from  it  single-factor  maps 
(e.g.,  of  lime  or  phosphate  requirement,  erosion,  texture)  are  being  prepared 
which  have  a  direct  application  to  advisory  work.  The  soil  types  have 
also  been  grouped  into  six  fertility  or  use-capability  classes,  with  special 
reference  to  pasture  utilization,  namely  [63]  : — 

Class  I. — Level  or  undulating  land,  not  too  elevated,  with  deep  soils 
and  favourable  moisture  conditions,  and  which  are,  or  can  be, 
converted  into  high-quality  farming  land. 
Class  II. — Ploughable  land  which  can  be  converted  into  only  fair-  or 
medium-quahty  farming  land  on  account  of  some  Hmiting  factor 
to  productivity. 

Group  (a)  :    Soils  in  which  moisture  is  a  limiting  factor. 
Group  (b)  :    Soils  in  which  some  other  factor  such  as  texture, 
structure,  drainage,  elevation,  or  depth  of  soil 
is  a  hmiting  factor. 
Class  III. — Ploughable  land  which  has  severe  limitations  to  productivity 
and  requires  further  investigation  before  development  is  attempted. 
Class  IV. — Hilly  or  steep  land  which  will  maintain  grass  pasture  with 
little  or  no  top-dressing.     Both  topsoil  and  subsoil  are  of  high 
fertihty,  and  erosion  is  not  a  serious  problem. 
Class  v.— Hilly  or  steep  land  of  moderate  to  low  fertility.     Light 
top-dressing  is  required  to  maintain  a  cover  of  grass,  and  careful 
management  is  necessary  to  prevent  serious  erosion. 
Class  VI.— Hilly  or  steep  land  which  has  severe  limitations  to  utiHzation, 
such  as  low  fertihty  or  erodibility.     This  class  is  probably  more 
suited  to  forest  than  to  grass. 

8.  Great  Britain 

In  a  country  of  long  and  pohtically  stable  settlement,  present  land  use 
(except  in  apparently  abnormal  periods  such  as  wartime)   constitutes  a 
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f*natural  basis  for  a  land-planning  classification.  Such  a  statement  implies 
I  that  land  planning  is  not  required,  or  would  not  involve  much  drastic 
.  modification  of  present  use,  in  a  country  which  has  enjoyed  long  political 
stability,  and  in  general  this  is  borne  out  by  facts.  The  countries  of  Western 
Europe  are  politically  the  most  mature  and  before  1940  seemed  the  most 
stable  in  the  world  ;  they  did  not  evince  the  same  interest  in  land  planning 
as  the  politically  immature  countries  of  the  New  World  or  of  Central  and 
Eastern  Europe.  A  prolonged  period  of  undisturbed  national  development 
allows  an  equilibrium  to  be  approached  between  the  numerous  interacting 
forces  affecting  the  utilization  of  the  land.  "  In  Britain  much  of  the  land 
has  been  settled  and  farmed  for  upwards  of  a  thousand  years,  some  of  it  for 
two  thousand.  The  present  utilization  does  therefore  reflect  the  combined 
influence  of  the  varied  factors  concerned  :  the  physical  factors  of  relief, 
soil  and  climate  ;  the  more  purely  economic  and  social  factors  of  markets, 
prices,  transport,  labour  ;  the  historical  factors  of  land  ownership,  local 
usage,  tenure,  and  even  tradition  or  custom.  It  is  only  when  the  attempt 
is  made  to  analyse  present  land  use  by  reference  to  only  one  set  of  factors 
that  dangerous  fallacies  of  interpretation  may  be  promulgated  "  [81]. 
ii  No  nation-wide  soil  survey  has  been  carried  out,  and  the  only  com- 
prehensive scheme  of  land  classification  is  that  adopted  by  the  Land. 
Utilization  Survey  of  the  University  of  London,  and  based  originally  on 
existing  land  use,  i.e.,  during  the  period  1931-1938.  This  period  witnessed 
the  lowest  intensity  of  land  utilization  since  the  Industrial  Revolution. 
The  land  is  divided  into  ten  major  types  numbered  i  to  10.  Whilst  types 
I  to  4  inclusive  are  land  of  high  agricultural  value,  types  8  to  10  land  of  low 
agricultural  value,  and  types  5  to  7  land  of  intermediate  quality,  there  is 
not  a  steady  gradation  in  utility  and  value  from  i  to  10.  First-class  arable 
land  and  first-class  grazing  land  may  be  equally  valuable,  but  the  two  types 
of  utilization  require  different  physical  conditions.  Certain  types  primarily 
suitable  to  arable  farming  and  crop  production  are  distinguished  by  the 
addition  in  brackets  of  the  symbol  A  (arable)  ;  others  naturally  suited  to 
pasture  or  meadow  are  distinguished  by  the  s5nnbol  G  (grassland).  Still 
others  can  serve  in  either  utihzation  (A-G),  but  the  poorer  types  of  land 
agriculturally  sub-marginal  under  most  economic  conditions  are  normally 
under  heath,  moor  or  rough  pasture,  and  are  given  the  suffix  H 
(heathland) . 

The  ten  classes  are  grouped  into  three  Major  Categories,  distinguished 
by  the  following  characteristics  of  site  and  soil : 
Major  Category  I — good-quality  land 
Site    (i)  not  too  elevated, 

(2)  level,  gently  sloping  or  undulating, 

(3)  favourable  aspect. 
Soil    (i)  deep, 

(2)  favourable  water  conditions, 

(3)  texture,  mostly  loams,  but  including  some  peats,  sands, 
silts  and  clays. 
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Major  Category  II — medium-quality  land 

Land  of  limited  productivity  by  reason  of  the  unfavourable  operation 
of  one  or  more  site  or  soil  factors,  e.g., 

Site    (i)  high  elevation, 

(2)  steepness, 

(3)  unfavourable  aspect. 

Soil    (i)  shallowness, 

(2)  defective  water  conditions. 

Major  Category  III — j)oor-quality  land 

Land  of  low  productivity  by  the  extreme  operation  of  one  or  more  site 
and  soil  factors.     Four  groups  of  extreme  factors  are  recognized. 

(a)    extreme  heaviness  and/or  wetness  of  soil,  giving  poor-quality 

heavy  land  or  land  in  need  of  extensive  drainage  works  ; 
extreme  elevation  and/or  ruggedness  and/or  shallowness  of  soil, 

giving  mountain  moorland  conditions  ; 
extreme  lightness  of  soil  with  attendant  drought  and  poverty, 

giving  poor-quality  light  land  ; 
several  factors  combining  to  such  an  extent  as  to  render  the 

land   agriculturally   useless   or   almost   so — such   as   shingle 

beaches  or  moving  sand  dunes. 

The  complete  ten  t3^es  and  the  estimated  percentages  of  England  and 
Wales  occupied  by  each  are  : — 

Major  Category  I — good 


(b) 

(c) 
(d) 
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1.  First-class       .         .         .     '     . 

2.  Good  general-purpose  farmland — 

2  (A)  Suitable  for  ploughing 
2  (AG)  Crops  or  grass 

3.  First-class,  restricted  use, 

unsuitable  for  ploughing 

4.  Good  but  heavy  land 

Major  Category  II — medium 

5.  Medium  light  land — 

5  (A)  Suitable  for  ploughing 
5  (G)  Unsuitable  for  ploughing 

6.  Medium  general-purpose  farmland 
Major  Category  III — foor 

7.  Poor  heavy  land     . 

8.  Poor  mountain  and  moorland 

9.  Poor  hght  land 
10.    Poorest  land  . 

Residue — closely  built  over 


5.5 

20.3 
6.3 

3.6 
131 


5-9 
0.8 

24.7 


2.1 

2.1 
0.4 


314 


16.1 


3-7 
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That  present  land  use  in  Britain  is,  broadly  speaking,  indicative  of  land 
quality  is  shown  by  the  remarkable  constancy  of  land  use  over  long  periods 
of  time  on  the  best  and  worst  types,  and  the  maximum  of  change  on  the 
intermediate  types.  Historical  records  show  that  the  best  arable  land  has 
often  remained  under  the  plough  almost  continuously  for  a  century  or 
more,  while  the  worst  types  have  remained  uncultivated.  Neither  the 
long,  pre-war  slump  in  arable  farming  nor  the  war-time  boom  appreciably 
affected  the  utilization  of  these  types.  The  intermediate  types,  on  the 
other  hand,  include  those  which  largely  went  out  of  cultivation  during  the 
last  seventy  years  and  were  the  first  to  be  ploughed  up  during  the  war. 

These  classes  were  originally  distinguished  according  to  present  use, 
not  directly  according  to  soil,  climatic  or  geographical  characteristics  except 
in  so  far  as  these  have  determined  present  use — as  in  many  cases  they  have 
to  a  very  large  extent.  The  purpose  of  the  Land  Utilization  Survey  was 
merely  to  inventory  land  use,  not  to  classify  land.  But  as  public  interest 
in  land  planning  has  grown,  a  need  for  a  complementary  land  classification 
has  also  become  apparent,  and  has  been  filled  by  adapting  the  land-use 
inventory.  It  will  be  seen  from  the  above  descriptions  of  the  classes  that 
they  are  distinguished  not  solely  on  a  use  basis,  but  also  according  to  the 
characteristics  of  soil  and  site.  There  is  implied  in  this  classification,  as  in 
all  others,  the  outline  of  a  land-use  plan — i.e.,  the  classes  are  distinguished, 
and  the  criteria  for  distinguishing  them  are  selected,  with  more  or  less 
definite  uses  in  view.  The  plan  here  postulates  the  reservation  of  the  most 
productive  lands  for  agriculture,  consequently,  the  classes  are  distinguished 
mainly  by  agriculturally  significant  criteria.     Stamp  [8i]  suggests  : — 

(i)  that  the  good  agricultural  lands,  categories  i  to  4  inclusive,  which 
occupy  about  half  of  the  surface,  should  be  reserved  for  agricultural 
use,  and  that  other  forms  of  utiUzation  should  only  be  permitted 
in  exceptional  cases,  each  specific  case  to  be  fully  justified  ; 

(2)  that  schemes  requiring  extensive  tracts  of  land  such  as  national 
parks,  afforestation,  green  belts,  main  highways  of  parkway  type, 
water-supply  and  power  schemes,  should  be  restricted  as  far  as 
possible  to  the  poor  lands  ; 

(3)  that  the  integration  of  national  needs  in  industry,  housing,  com- 
munications, including  provision  of  sites  for  garden  cities  and 
satellite  towns  should  be  particularly  on  land  of  intermediate 
quahty  (5  and  6),  since  poorer  land  is  only  in  some  areas  suitable 
or  available,  it  being  borne  in  mind  at  the  same  time  that  some 
of  the  poorest  land  is  particularly  adapted  for  heavy  industry. 

For  a  highly  developed  country  Hke  Britain  it  is  probably  impossible 
to  make  more  detailed  recommendations  for  land  use  on  the  basis  of  a 
physical  and  present-use  classification,  since  it  is  economic  rather  than 
physical  factors  which  are  often  the  determinant. 
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A  more  detailed  ecological  classification  of  grasslands  has  been  made 
by  Stapledon  and  Da  vies  (cited  by  [8i] )  who  distinguish  the  following 
eleven  classes  : 

(a)  First-grade  ryegrass  pastures  in  which  perennial' 

ryegrass  contributes  30  per  cent  or  more  to  the 
sward. 

(b)  Second-grade  ryegrass  pastures  containing  15  to 

30  per  cent  of  perennial  ryegrass. 

(c)  ^^ros/^'s-with-ryegrass    pastures :     being    basally 

Agrostis,  but  perennial  ryegrass  contributing  up 
to  15  per  cent. 

(d)  Ordinary  Agrostis  pastures  sometimes  containing 

mere  traces  of  ryegrass. 

(e)  Agrostis  pastures  with  excess  of  rushes  and  sedges. 

(f)  Fescue  pastures,  including   (i)   mountain  fescue, 

(ii)   open   downland,   and   (iii)   lowland  heaths 
carrying  fescue  swards. 

(g)  Nardus  pastures  often  with  excess  of  heath  rush 

{J  uncus  squarrosus). 

(h)  Molinia  pastures. 

(j)  Cotton-grass  and  deer-grass  moors. 

(k)  Heather  moor. 

(1)  Fern,  gorse  and  the  like. 


Chiefly 

lowland 

types 


Chiefly 

rough 

and 

hill 

grazing 


Osmond  [65]  has  proposed  the  use  of  indices  in  regional  land  classi- 
fication, defined  in  terms  of  the  three  factors  site,  soil  and  climate  that 
influence  the  growth  of  crops  and  a  fourth — the  development  factor — 
which  embraces  the  influences  of  human  activities  and  of  such  natural 
phenomena  as  are  not  included  in  the  first  three  factors. 

Each  factor  in  a  region  is  classed  as  either  good  (i),  intermediate  (2), 
or  poor  (3).  A  region  is  defined  by  a  four-figure  index  made  up  of  the  class 
figures  of  the  four  factors  in  the  order  site,  soil,  climate,  development. 
Thus  1213  indicates  that  the  region  has  a  good  site,  fairly  good  soil,  good 
climate,  but  poor  development  due,  for  instance,  to  past  agricultural 
neglect  or  to  poor  drainage.  The  index  shows  that  if  the  conditions 
indicated  by  the  figure  3  can  be  remedied  the  area  could  become  of  use  to 
agriculture,  whereas  if  the  figure  3  had  been  first  in  the  index  (referring  to 
site)  improvement  might  have  been  precluded  in  any  planning  scheme. 

The  chief  site  factors  considered  are  elevation,  slope  and  topography ; 
the  chief  soil  factors  are  depth,  water-holding  capacity,  nutrient  content 
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md  structure  ;   and  the  chief  cHmatic  factors  are  rainfall  and  temperature 
during  the  growing  season.     The  indices  are  given  not  to  soil  types  or 
individual  farms,  but  to  regions.     No  definition  of  a  region  is  given,  but 
)resumably  the  word  is  used  in  the  modern  sense  used  by  geographers. 

The  indices  do  not  represent  a  classification,  but  regions  can,  if  desired^ 
classified  into  three  categories  A,  B  and  C  on  the  basis  of  the  indices — 
Ig.,  regions  with  indices  mi,  1211,  21 11  would  go  into  category  A,  2221 
and  2121  into  category  B,  and  3212  and  3333  into  category  C. 


9.    Prussia 

A  land  classification  based  on  the  soil  survey  and  used  by  the  Preussische 
Geologische  Landesanstalt  is  described  by  Miickenhauser  [61]  who  points 
out  that  the  ordinary  soil  map  leaves  out  much  information  essential  to  the 
land  planner — for  example,  the  cropping  capacity  and  water  economy  of 
the  soils.  To  include  such  details  would  make  the  map  too  complex  for 
general  purposes.  Special  evaluation  maps  (Auswertungskarten) ,  for  the 
making  of  which  expert  knowledge  of  both  soils  and  the  objectives  of  the 
land-use  plan  are  necessary,  are  used  to  convey  the  information.  In  general 
the  planner  wants  facts  about  the  cropping  capacity  and  water  economy 
of  the  soils  and  the  nature  of  the  subsoil  foundations  (Baugrund).  It  has 
been  found  convenient  in  Prussia  to  express  these  facts  on  two  special  maps, 
one  showing  soil  utilization  and  another  showing  water  and  subsoil 
conditions. 

The  soils  are  first  classified  as  arable,  grassland,  forest  or  wasteland 
soils,  with  the  recognition  that  certain  grassTand  soils,  for  example,  couTS. 
be  transferred  to  the  arable  class  by  drainage,  etc.  The  arable  and  grassland 
soils  are  then  divided  into  five  and  two  classes  respectively,  according  to 
the  average  yields  obtained  from  them,  and  these  classes  are  given  standard 
colours  on  the  map.  In  the  legend  of  the  map  the  commonly  grown  plants 
of  each  soil  class  are  indicated  in  four  separate  columns— for  grains,  inter- 
tilled crops,  fodder  and  green-manure  crops,  and  trees — and  two  further 
columns  give  a  general  idea  of  the  cost  (Aufwand)  of  maintaining  soil 
fertility,  and  suitability  for  settlement. 

The  various  colours  for  the  second  map  are  chosen  so  that  all  yellow,, 
red  and  brown  tints  indicate  land  not  requiring  drainage,  grey  tints  land 
with  impeded  drainage,  and  blue  tints  land  with  a  water  table  nearer  than 
I J  metres  to  the  surface.  The  corresponding  soil-moisture  conditions, 
drainage  and  irrigation  requirements,  and  subsoil  conditions  from  the 
building  standpoint  are  indicated  in  the  map  legend.  Parts  of  the  legend 
are  shown  in  Tables  7  and  8. 
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Table  8.     Legend  of  the  water  and  subsoil  map 

Colour 

Moisture  conditions 
of  soil 

(a)  Drainage 

(b)  Irrigation 

Quality  of  subsoil  for 
building  foundations 

^Ha 

Yellow 

Dry 

(a)  Not  needed 

(b)  Irrigation 
profitable 

Dry,  load-bearing 

1 

•    Light  brown 

i 

Good 

(a)  Not  needed 

(b)  Not  needed 

Dry,  load-bearing 

1 

■  Light  grey 

Periodically  damp 

(a)  Very  beneficial 

Reinforcement  of 

cellar  necessary. 

Load-bearing 

1 

Light  blue 

I 

Damp.    Water  table 
0.8— L2m.  deep 

(a)  Necessary 

Reinforcement 

necessary. 
Load-bearing 

Stremme  and  Ostendorff  [87]  have  attempted  to  classify  land  in  East 
'  Prussia  especially,  and  in  Germany  generally,  according  to  the  area  of  a 
holding  required  to  give  a  minimum  standard  of  living  to  the  occupier. 
This  is  in  effect  a  classification  according  to  soil  productivity,  since  the 
same  standard  of  living  is  procurable  from  a  smaller  area  the  more  productive 
the  soil  is.  Soils  are  grouped  in  genetic  classes  subdivided  into  textural 
classes.  The  minimum  area  for  existence  {Mindestbetriebsgrosse)  is  calcu- 
lated for  each  soil  class  from  the  gross  yield  of  all  crops  cultivated  on  the 
soil,  in  two  ways.  In  the  first  the  yield  is  multiplied  by  the  average  price 
of  the  produce  without  reference  to  the  cultivation  or  cropping  system. 
This  gives  the  average  money  yield  per  hectare,  from  which  the  area  required 
for  minimal  existence  can  be  calculated.  The  classification  is  simple  and 
said  to  be  appHcable  without  serious  modification  to  the  whole  of  Germany. 
In  the  second  way  a  correction  is  applied  to  allow  for  the  standard  of 
management  practised  and  attainable. 

A  further  adjustment  is  made  to  allow  for  the  different  tractive  powers 
required  to  work  soils  of  different  texture.  Estimates  are  based  on  a 
peasant  family  of  seven,  but  allowance  has  also  to  be  made  for  the  number 
of  horses  needed  to  till  the  land,  which  is  4  on  heavy  soils  and  2  on  sandy 
or  moor  soils.  In  the  Marienburg  district  of  East  Prussia,  the  minimum 
area  varied  between  9  and  20  hectares,  the  smallest  (9  ha.)  being  on  a 
steppe-Hke  brown  forest  soil,  sandy  loam  overlying  loam.      This  was  two- 
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horse  land.  The  mioimum  area  for  a  similar,  but  heavier,  four-horse  soil 
was  13.7  ha.,  and  the  lowest  minimum  area  for  any  four-horse  land  was 
12.7  ha. 

The  number  of  agricultural  holdings  into  which  the  whole  of  East 
Prussia  could  be  divided  on  a  "  minimum-area  "  basis  would  be  between. 
234,053  and  161,690  corresponding  to  minimum  areas  of  11. 2  and  14.3  ha., 
respectively.  The  actual  number  of  holdings  in  1925  was  estimated  at 
234,228  with  an  average  area  of  11. 2  ha.  The  most  equable  redistribution 
of  the  land  among  the  then  occupiers  would  have  involved  the  enlargement 
of  162,000  and  the  reduction  of  23,000  existing  holdings. 

10.    Land  classification  for  irrigation  purposes 

The  classification  of  irrigated  land  or  land  intended  for  irrigation 
presents  certain  peculiarities  since  one  of  the  "  natural "  factors  of  the 
environment — moisture — is  artificially  transformed,  and  the  transformation 
may  profoundly  modify  another  "  natural  "  factor,  soil.  Moreover,  a 
faulty  determination  of  the  suitability  of  land  for  irrigation  may  involve  a 
large  and  irrecoverable  expenditure  of  money,  and  cause  permanent  damage 
to  the  soil. 

The  physical  factors  which  determine  suitability  for  irrigation  are 
climate,  soil,  rehef,  drainage  and  water  supply  [99].  If  any  of  these  is 
unfavourable,  irrigation  is  likely  to  be  a  failure.  Geographical,  economic 
and  social  factors,  such  as  location  of  the  land,  extent  and  distribution  of 
land  types,  accessibility  of  water  supply,  markets  and  transport,  determine 
whether  it  is  feasible  to  supply  irrigation  water  to  potentially  productive 
land,  and  what  farming  systems  will  succeed.  In  some  areas  the  character 
of  the  population  must  also  be  taken  into  account. 

The  ideal  physical  features  of  an  irrigation  area  are  (i)  a  smooth  land 
surface,  (2)  a  gentle  slope  sufficient  to  faciUtate  irrigation  and  adequate 
drainage,  and  (3)  deep,  fertile  loam  soils.  The  first  step  in  the  land- 
classification  system  evolved  by  the  U.S.  Bureau  of  Reclamation  [62]  is  to- 
determine  whether  the  location  and  area  of  the  land  which  approaches  these 
conditions  in  the  region  surveyed  justify  the  execution  of  an  irrigation 
project.  The  boundaries  of  the  arable  land  which  can  be  irrigated  with  the 
available  w^ater  supply  are  then  tentatively  determined,  and  a  detailed 
topographical  survey,  on  a  scale  of  i  :  4,800,  is  made,  to  form  the  basis  for 
planning  the  lay-out  of  irrigation  canals,  etc.  Finally,  a  soil  survey  is  made 
in  which,  in  addition  to  the  usual  soil  characteristics,  special  attention  is 
paid  to  salinity  or  alkalinity,  permeability  of  the  underlying  rock,  and 
sub-surface  drainage. 

The  actual  classification  of  lands  for  irrigation  purposes  is  made  with 
particular  reference  to  the  three  factors  soil,  topography  and  drainage.  Five 
or  six  land  classes,  designated  by  numerals  and  letters  to  show  limiting 
factors,  are  distinguished,  i  is  the  highest,  and  6  the  lowest,  class.  The 
reason  for  placing  land  in  a  lower  class  than  i  is  indicated  on  the  field  maps 
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"by  placing  the  letter  S  (soil),  T  (topography),  D  (drainage),  or  R  (loose  rock 
in  the  arable  horizon)  after  the  class  number.  For  example,  the  symbol 
2  ST  indicates  that  the  land  is  put  in  the  second  class  because  of  inferior 
soil  and  rough  or  steep  topography.  Further  distinctions  are  sometimes 
made  to  indicate  low  water-holding  capacity. 

Both  deductive  and  inductive  methods  are  used  in  the  classification. 
Observations  on  the  success  or  otherwise  of  existing  irrigation  schemes  are 
used  in  judging  what  is  likely  to  happen  under  similar  conditions  of  soil  and 
topography  elsewhere.  Comparable  conditions  where  the  results  of  irriga- 
tion are  known  are  not,  however,  always  to  be  found.  In  these  cases  the 
soil  or  land  types  are  evaluated  by  awarding  "  points  "  for  the  different 
significant  factors.  Frequently  a  combination  of  deductive  and  inductive 
methods  is  used. 

The  following  are  the  specifications  for  the  six  land  classes  distinguished 
by  the  Bureau  of  Reclamation  [62,  66].  They  are  generally  applicable 
throughout  the  western  United  States. 

First-class  lands  are  those  constituting  the  highest  type  of  arable 
lands,  suitable  in  all  respects  for  cultivation  and  production  of  crops 
by  irrigation.  They  are  smooth-lying  with  slopes  up  to  5  per  cent, 
soils  at  least  4  feet  in  depth,  medium  or  fairly  fine  in  texture,  mellow, 
open  structure,  allowing  easy  penetration  of  roots,  air  and  water, 
having  free  drainage  yet  good  water-holding  capacity  and  free  from 
accumulation  of  soluble  salts. 

Second-class  lands  are  of  intermediate  character,  suited  to  the 
cultivation  and  production  of  quite  a  wide  range  of  crops.  They  are 
not  so  desirable  nor  of  such  high  value  as  lands  of  class  i,  because  they 
are  more  costly  to  prepare  owing  to  slightly  unfavourable  topography, 
more  costly  to  farm  because  more  irrigation  water  must  be  used,  or 
because  water  is  difficult  to  apply.  Soils  may  be  comparatively 
shallow  (12-18  inches  of  good  plough  soil,  36  inches  of  soil  penetrable 
by  roots  and  water) .  Drainage  may  be  impeded  and  soils  may  contain 
moderate  concentrations  of  soluble  salts  (0.5  per  cent  or  less),  and 
display  alkahnity  up  to  pH  9.0  or  less  in  the  top  2  feet.  Texture  of 
soil  may  be  too  sandy  or  it  may  be  a  heavy  clay.  Topography  may  be 
of  an  uneven  or  rough  slope  of  less  than  5  per  cent  or  smooth  slopes 
of  from  5  to  10  per  cent. 

Third-class  lands  are  of  inferior  or  low  quality  and  poor  pro- 
ductivity. They  have  a  restricted  crop  adaptation  owing  to  such  soil 
deficiencies  as  shallow  depth  (6  to  12  inches  over  gravel  and  loose  rock, 
36  inches  penetrable  by  roots  and  water)  ;  extremes  of  texture  (sandy 
or  heavy  clay)  ;  or  presence  of  sufficient  loose  rock  on  the  surface  and 
in  the  plough  zone  seriously  to  interfere  with  cultivation.  In  some 
instances  they  are  lands  having  impeded  drainage  and  moderate  con- 
centrations of  soluble  salts.  In  some  areas  they  are  lands  of  uneven 
topography  where  erosion  might  occur. 
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Fourth-class  lands  are  those  which  sometimes  have  a  specific  limited 
utility.  They  are  made  up  of  heavy  compact  soils  with  tough  imper- 
vious layers  in  the  subsoil.  Sometimes  they  can  be  artificially  drained. 
For  the  most  part  these  lands  are  considered  as  non-arable. 

Fifth-class  lands  are  sub-marginal.  They  often  include  lands 
which  are  waterlogged  and  have  an  accumulation  of  an  injurious 
amount  of  soluble  salt,  or  lands  which  are  subject  to  correction  only 
through  construction  of  flood-control  or  drainage  works. 

Sixth-class  lands  are  permanently  non-arable,  consisting  of  lands- 
which  have  a  rough,  broken  or  eroded  surface,  rendering  them  unfit 
for  cultivation.  Other  areas  consist  of  rough  regions  of  raw  shale,  or 
shallow  soils  over  shale  and  sandstone.  Here  also  are  included  lands- 
which  are  too  high  for  dehvery  of  irrigation  water  in  this  class. 

Besides  the  detailed  surveys,  reconnaissance  surveys  on  a  scale  of 
I  :  24,000  are  made  to  determine  the  general  extent  and  location  of  cultivable 
areas,  or  for  use  on  areas  under  consideration  for  supplemental  water 
supply,  and  semi-detailed  surveys  (scale  i  :  12,000)  the  results  of  which  are 
used  in  conjunction  with  engineering  investigations  to  determine  the 
feasibility  of  projects,  or  the  extent  and  character  of  lands  utiUzed  within, 
a  given  drainage  area  [62]. 

Page  [66]  states  that  the  purpose  of  the  land-classification  work  of  the 
Bureau  of  Reclamation  is  to  determine  exactly  where  and  in  what  quantities 
irrigable  lands  can  be  found  for  subdivision  into  tracts  of  sufficient  size  and 
productive  capacity  to  support  single  families  and  to  repay  irrigation  costs. 
The  economic  aspect  of  land  classification  is  therefore  important.  The 
determination  of  costs  is  mainly  an  engineering  problem,  but  the  determi- 
nation of  potential  earning  power  after  irrigation  has  been  installed  is  a 
problem  of  land  classification,  as  earning  power  depends  on  type  and  yield 
of  crops  that  can  be  produced,  besides  market  requirements,  transport 
facilities,  etc.  Experience  in  the  United  States  has  been  that  the  stability 
and  economic  security  of  an  irrigation  settlement  depend  on  charges  for 
water  being  based  on  the  quality  of  the  land  rather  than  entirely  on  the 
quantity  and  cost  of  delivery  of  water  supplied,  since  the  same  quantity 
of  water  will  give  different  returns  on  different  qualities  of  land,  and  if 
charged  at  the  same  rate  would  make  one  farm  unit  economically  feasible, 
and  another  unfeasible  [62].  Hence,  "  paying  classes  "  are  distinguished, 
consisting  of  land  types  each  of  which  can  be  subdivided  into  economic 
farm  units  of  approximately  equal  size,  ranging  from  40  to  80,  and  not 
exceeding  160  acres. 

Blanch  and  Stewart  [9]  describe  a  scheme  of  classification  for  a  region 
already  extensively  irrigated  (the  Uinta  Basin,  Utah)  with  a  view  to 
securing  the  best  distribution  of  the  available  water  and  the  best  utilization 
of  the  irrigable  land.  The  classification  starts  from  the  premise  that  society 
profits  more  when  the  available  water  is  used  on  the  best  lands. 
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Two  classifications  are  presented  :  (i)  a  present-use  classification,  and 
(2)  a  desirable-use  classification.  The  first  shows  the  apparent  need  for 
adjustment  of  water  to  land,  based  on  present  (1943)  conditions,  the  second 
shows  what  would  be  the  most  desirable  combination  of  land  and  water 
over  an  extended  period  of  time,  as  indicated  by  analysis  of  all  available 
information.  In  the  present-use  classification  three  sets  of  factors  were 
taken  into  consideration,  namely  : 

Soil  factors  :   alkali,  drainage,  topography,  slope,  erosion. 

Irrigation-water  factor  :    quantity  of  water  received,  and  distribution 
throughout  the  growing  season. 

Location  of  land  :    with  respect  to  community  institutions  and  source 
of  water  supply. 
_       Other  factors  such  as  climate  and  transport  facihties  were  taken  as 
uniform  over  the  area  surveyed. 

The  area  was  divided  into  130  sub-areas,  usually  of  not  less  than 
300  acres  and  uniform  with  respect  to  the  three  factors  listed  above.  The 
sub-areas  were  then  classified  as  (A)  satisfactory  soil  and  water  conditions,. 
(B)  adjustments  in  soil  and  water  use  desirable,  (C)  adjustments  imperative, 
(D)  land  mostly  not  irrigated,  but  good  enough  to  irrigate. 
I  In  the  desirable-use  classification  the  same  factors  were  considered  as- 
in  the  present-use  classification.  Since  water  is  the  only  factor  that  lends 
itself  to  redistribution  the  problem  was  one  of  determining  how  the  available 
water  could  be  most  effectively  used.  The  available  supply  is  not  adequate 
for  all  the  irrigated  land,  but  it  is  adequate  to  irrigate  the  most  productive 
soils.  Hence  the  sub-areas  were  regrouped  on  the  assumption  that  each 
received  a  full  water  supply.  Three  desirable-use  classes  (out  of  the  nine 
in  a  system  applicable  to  all  rural  land  in  Utah)  were  distinguished,  namely, 
class  II  range  or  pasture,  class  V  extensive  arable,  and  class  VI  more 
intensive  arable. 

Comparison  of  these  two  classifications  is  said  to  have  given  clear  and 
precise  information  about  the  most  desirable  adjustments  to  be  made  in  the 
irrigation  of  the  region  and  the  economic  feasibility  of  the  adjustments. 

A  system  of  classification  for  irrigable  lands  in  South  Africa  was 
iescribed  in  Technical  Communication  No.  15  [40].  "  Irrigable- value  " 
5oil  maps  are  made  on  a  scale  of  i  :  6,000,  using  detailed  topographical 
naps,  when  available,  as  base  maps.  Soil  profiles  on  representative  sites 
ire  studied  and  classified  into  four  grades  of  "  permeability  profile  ",  as 
"ollows  : — 

I.     An  eight-foot  depth  of  soil  free  from  undesirable  layers  such  as 

hardpan,  dense  clay,  coarse  sand,  etc. 
II.     At  least  four  feet  of  soil  of  grade  I  resting  on  soil  containing 
interfering  layers,  or  on  semi-permeable  hardpan  or  clay,  very 
open  sand,  etc. 

III.  At  least  four  feet  of  soil  of  grade  I  resting  on  solid  rock  or  other 
impenetrable  formations,  or  30  inches  of  soil  of  grade  I  resting 
on  semi-permeable  or  gravelly  layers. 
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IV.     Shallow  soils  which  do  not  conform  to  the  above  grading,  such 

as  less  than  four  feet  of  soil  on  impenetrable  rock,  or  less  than 

30  inches  of  soil  on  semi-impenetrable  or  markedly  interfering 

layers. 

The  soils  are  also  classified  according  to  the  average  salt  content  of  the 

profile  (so-called  brak)  : — 

Grade  I.  Soils  showing  an  average  salt  content  (deduced  from  electrical- 
resistance  figures  and  checked  by  actual  analysis  of  the  water 
extract  of  the  soil  type)  of  less  than  0.15  per  cent. 
II.  Average  salt  content  from  0.16  to  0.35  per  cent. 

III.  „  „  „         „     0.36  to  0.55    „       „ 

IV.  „  „  „     over  0.55  per  cent. 

These  two  factors  are  combined  to  deduce  the  final  irrigable  value 
thus : — 

Profile  Salt  Irrigability 

Grade  I  I  I 

II  I  II 

I  II 

II  II  III 

III  I 

I  III 

other  combinations  IV 

The  grading  may  further  be  influenced  by  such  factors  as  development 
•of  soils  and  agricultural  experience,  site  of  concentration  and  nature  of  brak 
salts,  abnormal  pH  values,  general  topography,  etc.,  but  these  are  usually 
•only  appUed  in  doubtful  cases,  their  main  use  being  in  connexion  with  the 
giving  of  advice  to  farmers. 

The  Estimation  of  Productivity 

The  simplest  land  classification  to  understand — and  simplicity  is  an 
important  virtue  in  the  execution  of  a  land-use  plan — is  one  in  which 
classes  are  distinguished  by  numbers  expressing  some  significant  land 
property,  particularly  productivity.  In  some  examples  already  given, 
land  classes  are  distinguished  as  Class  I,  II,  III  and  so  on,  but  there  is 
nothing  to  indicate  how  much  better  or  worse  Class  I  is  than  Class  II.  The 
numbers  are  merely  expressions  of  the  classifier's  judgment.  Many  attempts 
have  been  made  to  arrive  at  a  more  objective  and  quantitative  estimate 
of  productivity.  The  methods  used  may  be  classed  generally  as  inductive 
(e.g.,  by  adding  or  otherwise  integrating  "  marks  "  awarded  to  certain 
properties  of  the  land  or  soil  that  influence  productivity)  or  deductive 
(e.g.,  deduced  from  yield  data),  but  many  methods  in  actual  use  are  a 
combination  of  both  types. 

It  is  important  to  appreciate  what  is  meant  by  productivity.  It  is 
the  capacity  of  a  soil  to  produce  crops  in  general,  or.  one  specific  kind  of 
crop,  and  is  the  resultant  of  the  quaUties  of  the  so-called  natural  factors 
of  the  environment — especially  soil,  climate  and  topography — j)lus  human 
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hour  or  "  management  ".  The  productivity  of  any  untouched  soil  for 
cultivated  crops  is  nil ;  it  is  possible  to  speak  of  the  productivity  of  natural 
grass  and  forest  land,  but  even  here  labour  must  be  expended  before  the 
produce  can  be  used.  The  relative  importance  of  "  management  "  in  the 
total  productivity  may  be  almost  negligible  in  an  open  range,  and  pre- 
dominant over  that  of  all  other  factors  in  irrigated  agriculture.  As  already 
stated  productivity  is  a  partly  economic  concept,  and  can  only  partly  be 
expressed  in  terms  of  the  inherent  characteristics  of  land.  "  Every  time 
one  says  that  a  certain  piece  of  land  is  productive  .  .  .  there  is  implied  in 
that  statement  a  prediction  of  agricultural  prices  and  management  costs 
just  as  much  as  if  they  had  been  stated  in  dollars  and  cents  "  [45]. 


Productivity  ratings 

In  recent  years  there  have  been  included  in  the  county  soil-survey 
reports  of  the  U.S.  Department  of  Agriculture  tables  showing  the  "  pro- 
ductivity ratings  "  of  all  the  soil  types  of  the  areas  surveyed.  The  producti- 
vity rating  is  "  the  crystallized  expression  of  the  experience  of  the  people 
who  have  used  or  are  using  the  land  "  [i].  Ratings  are  given  to  specific 
soil  types  as  defined  by  the  U.S.  Soil  Survey.  In  the  soil-survey  reports 
tables  are  given  of  productivity  ratings  or  indices  in  relation  to  all  the 
main  crops  of  the  district,  e.g., 


SoU  type 


Miami  loam 


Com 

Wheat 

Rye 

Alfalfa 

Sugar 
beet 

A     B 

A    B 

A     B 

A      B 

A      B 

70    90 

70  100 

80  100 

70    90 

60    70 

Productivity 
grade 
A       B 
3        1 


The  figures  under  A  and  B  refer  respectively  to  the  percentage  of  the 
■standard  yield  of  the  crop  obtainable  with  (A)  common  practices  of  manage- 
ment (average  farming)  in  the  area,  and  (B)  the  best  current  practices.  The 
standard  yields  are  selected  "  to  represent  the  approximate  average  yield 
•obtained  for  that  crop  on  the  more  extensive  and  widely  developed  soils  of 
the  regions  in  the  United  States  in  which  the  crop  is  a  principal  product  "  [i]. 
The  standards  refer  to  average  yields  obtained  without  the  use  of  amend- 
ments, although  it  has  been  arbitrarily  agreed  that  nitrogen  fixed  by  legumes 
and  manure  produced  from  feed  grown  on  the  land  are  not  to  be  considered 
as  amendments.  E.g.,  the  standard  for  corn  is  50,  and  for  wheat  25,  bushels 
per  acre  ;  for  clover  and  timothy  it  is  2,  for  alfalfa  4,  tons.  Under  average 
management  for  the  county  in  question  the  Miami  loam  will  yield  35  bushels 
of  corn  and  17 J  bushels  of  wheat,  and  under  first-rate  management  45 
bushels  of  corn  and  25  bushels  of  wheat.  The  difference  between  the 
(A)  and  (B)  ratings  is  a  measure  of  the  soil's  response  to  good  management. 

The  "  productivity  grade  "  indicates  the  soil's  general  productivity  for 
the  common  crops  of  the  region,  and  is  obtained  by  a  simple  percentage 
weighting  of  the  crop  ratings  according  to  each  crop's  importance  in  local 
agriculture.  Soils  with  a  weighted  average  between  100  and  90  are  graded  i, 
Ijetween  90  and  80,  2,  and  so  on.     Those  with  low  A  and  high  B  productivity 
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grades  would  be  described  as  low  in  fertility  (plant-nutrient  content),  but 
productive  (responsive  to  management).  Productivity  grading  is  admitted 
to  be  a  somewhat  arbitrary  procedure,  depending,  as  it  does,  on  the  vahdity 
of  the  system  of  weighting.  From  the  example  given  above  it  would  appear 
that  the  Miami  loam  is  used  predominantly  for  cereal  growing  since  its 
productivity  grade  corresponds  to  its  productivity  ratings  with  respect  to 
cereals. 

Formerly  the  "  inherent  "  productivity  based  on  the  qualities  of  the 
soil  and  environment,  and  the  "  actual  "  productivity  based  on  crop  yields 
obtained  under  an  average  level  of  management,  were  estimated,  but  the 
inherent  productivity  has  now  been  discarded  on  the  grounds  that  few  soils 
have  any  agricultural  productivity  at  all  without  at  least  some  management, 
and  its  place  has  been  taken  by  the  "  potential  "  productivity,  which  is 
that  obtainable  by  the  best  management.  The  inherent  productivity  has 
to  be  obtained  inductively,  since  there  are  no  yield  data  for  "  unmanaged  " 
soils,  and  there  is  no  true  connexion  between  this  and  the  deductively 
obtained  actual  productivity.  Calculation  of  the  ratings  is  based  entirely 
on  agricultural  experience  as  indicated  by  crop  yields.  Study  of  the  soil 
is  required  only  to  identify  soil  or  land  types.  The  yield  figures  from  which 
the  ratings  are  determined  are  estimated  from  data  obtained  by  the  soil 
surveyor  from  interviews  with  farmers  and  county  officials,  AAA  records,, 
elevator  records,  personal  observations,  etc.  The  chief  difficulty  in  deter- 
mining ratings  from  yield  data  is  to  establish  a  standard  of  management 
and  to  estimate  the  degree  of  divergence  from  the  standard  on  each  farm. 
The  usual  standard  of  management  is  defined  as  that  which  will  maintain 
soil  productivity  at  or  near  the  level  of  the  "  nearly  virgin  "  soil.  It  is 
important  to  note  that  productivity  ratings  are  not  convertible  to  crop 
yields  except  under  certain  definite  conditions.  The  ratings  are  meaningless 
•  unless  a  physical  definition  is  given  of  the  system  of  management  assumed. 
At  present  sufficient  data  are  not  available  of  yields  obtained  under  standard 
.  or  comparable  systems  of  management  to  give  the  ratings  a  fixed  character. 
Nevertheless,  "  provided  the  soil  types  and  phases  are  properly  defined,  the 
concept  of  the  productivity  rating  makes  available  a  means  for  synthesizing 
the  great  background  of  research  work  and  experience  in  one  figure  of 
expected  yield  under  a  defined  system  of  management  "  [45]. 

Tyler  [91]  maintains  that  productivity  ratings,  if  they  are  to  be  used 
for  agricultural  land  classification,  should  be  based  to  a  greater  extent  than 
hitherto  on  actual  yields  obtained  over  a  period  of  years.  A  difficulty  here 
is  that  many,  if  not  most,  fields,  which  are  the  units  for  yield  measurements,, 
contain  more  than  one  soil  type.  Another  difficulty  is  that  in  areas  where 
the  use  of  soil  amendments  is  common,  accurate  data  of  yields  obtained 
without  amendments  are  not  usually  obtainable. 

The  Storie  index 

An  inductive  method  of  rating  the  agricultural  value  of  soils  has  been 
suggested  by  Storie  [84].     Regardless  of  actual  cropping  experience  with 
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the  soils  Storie  compiles  the  ratings  from  percentage  values  accorded  to 
certain  characteristics  of  the  soil  profile.  Three  "  factors  "  are  used,  one 
referring  to  the  general  character  (excluding  texture)  of  the  profile  and 
particularly  to  the  stratification  and  degree  of  weathering,  one  referring 
to  the  surface  texture,  and  a  third  to  "  soil-modifying  conditions  "  such  as 
drainage,  acidity  and  alkalinity,  erosion,  etc.  The  values  of  these  three 
factors  expressed  as  percentages  of  the  optimal  conditions  for  plant  growth 
are  multiplied  together  to  obtain  the  rating,  and  the  product  is  expressed 
as  a  percentage  of  the  maximum.  The  advantage  of  multiplying  instead 
of,  as  is  more  usual,  adding  the  points  credited  to  each  soil  characteristic  is 
that  thereby  any  one  abnormal  factor  can  dominate  the  final  rating.  Thus 
a  soil  may  have  excellent  profile  conditions  rated  at  loo  for  the  first  factor, 
excellent  texture  rated  at  loo  for  the  second  factor,  but  bad  alkali  accumu- 
lation rated  at  lo  for  the  third  factor.  The  product  of  the  three  gives  a 
percentage  rating  for  the  soil  of  lo,  according  with  the  fact  that  despite 
other  favourable  conditions  the  alkali  renders  the  soil  unproductive.  On 
an  addition  basis  the  rating  would  have  worked  out  at  70  per  cent. 

Canadian  rating  systems 

Saskatchewan.  Mitchell  [58],  who  points  out  that  the  rating  system  must 
be  adapted  to  the  type  of  agriculture  practised,  has  used  in  Saskatchewan 
a  system  similar  to  Storie's  and  designed  to  indicate  a  soil's  ability  to 
produce  grain.  He  used  three  factors  :  (A)  soil  profile  (texture  40,  structure 
30,  natural  fertility  30  ;  maximum  100  points)  ;  (B)  topography  (maximum 
100,  minimum  10  points,  according  to  slope  conditions)  ;  (C)  climate  25, 
salinity*  25,  stoniness*  25,  tendency  to  drift*  25  ;  maximum  100.  The 
productivity  index  is  obtained  by  adding  the  component  marks  of  each 
factor,  multiplying  the  total  marks  for  the  three  factors,  and  expressing 
as  a  percentage.  It  is  provisionally  suggested  that  an  index  of  30  is  the 
margin  for  arable  land. 

The  index  is  being  used  in  an  assessment  of  rural  municipalities  as  the 
basis  of  a  "  natural "  land  classification.  Superimposed  on  this  is  a 
"  practical  "  classification  which  takes  into  account  factors  such  as  freight 
costs,  distance  from  markets,  etc. 

Alberta.  The  Alberta  Soil  Survey  prepares  land-class  maps  to  accompany 
the  soil  maps  [10].  The  land-class  map  interprets  the  physical  data  of  the 
soil  map  in  terms  of  productive  capacity.  Economic  factors  are  not 
considered,  although  it  is  recognized  that  certain  factors  such  as  price  have 
influenced  the  kind  of  crops  grown  in  the  past,  the  yield  records  of  which  are 
used  as  a  measure  of  probable  productivity.  Eight  land  classes  are  dis- 
tinguished— three  pasture  (the  poorest),  one  marginal  arable,  and  four 
arable  (the  best). 

The  soil  type  on  the  soil  map  is  distinguished  by  a  3-digit  number 
referring  to  the  soil-colour  zone  (reflecting  rainfall  and  fertility),  the  mode 

*  Full  marks  for  none,  and  deduct  proportionally. 
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of  deposition  of  the  parent  material  and  the  nature  of  the  soil  profile,  i.e. — 
First  (or  hundreds)  digit :  brown  soils  i  ;  dark  brown  soils  2  ;  shallow,  or 
southern  black  3  ;   black  4. 

Second  (or  tens)  digit :  residual  o  ;  sorted  residual  i  ;  glacial,  unsorted  and 
variable  2  ;  resorted  or  uniform  glacial  3  ;  gravelly  outwash  4  ;  alluvial  5  ; 
alluvial  or  aeolian  6  ;  aeolian  or  lacustrine  7. 

Third  (or  units)  digit :  0-7,  distinguished  according  to  profile  characteristics, 
among  which  salinity  is  specially  noted. 

To  determine  the  land  classes  these  digits  are  given  percentage  ratings, 
and  other  ratings  are  given  for  texture,  topography,  erosion,  stoniness, 
alkali,  and  any  other  local  factor  affecting  productivity.  The  ratings  are 
multiplied  together  and  expressed  as  a  percentage  of  the  total  possible. 

Characteristic                      Description  Rating 

Colour  brown  to  dark  brown  50 

Deposition  glacial  80 

Profile  normal  100 

Texture  light  loam  70 

Alkali  absent  100 

Stones  numerous  60 

Topography  very  hilly  40 

Multiplied  together,  these  give  a  percentage  rating  of  6.7,  placing  the 
land  in  Class  2  (Class  8  is  best) — fair  to  good  pasture.  The  method 
represents  "  an  effort  to  meet  present-day  requirements  by  taking  an 
inventory  of  soil  resources  and  interpreting  the  data  in  terms  of  a  probable 
productivity  classification.  This  information  should  be  of  material  aid  in 
any  programme  of  land-use  planning." 

Ranking  coefficients 

Kendall  [47]  proposed  a  rather  different  method  of  rating  the  relative 
productivities  of  English  counties.  He  took  the  county  as  land  unit,  since 
be  was  using  the  official  yield  figures  of  the  Ministry  of  Agriculture,  and 
these  are  compiled  on  a  county  basis.  The  county  has  obvious  disadvantages 
as  a  unit  since  its  boundaries  have  no  relationship  to  those  of  geographic- 
ally, economically  or  agriculturally  determined  areas.  Kendall  developed 
iour  different  measures  of  productivity,  using  available  statistics  of  the 
ten  major  crops — ^wheat,  barley,  oats,  beans,  peas,  potatoes,  turnips  and 
swedes,  mangolds,  hay  from  temporary  grass  and  hay  from  permanent 
grass. 

(i)  The  productivity  coefficient.  This  coefficient  was  obtained  by  regarding 
the  average  yields  as  the  coordinates  of  a  point  in  lo-dimensional  space. 
From  the  counties  of  England  48  points  were  obtained,  and  the  line  which 
fitted  these  points  best  (the  sum  of  squares  of  the  perpendicular  distances 
•of  the  48  points  from  the  line  being  a  minimum)  was  used  to  rank  the 
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counties.  This  coefficient  involves  very  intricate  calculations,  and  does 
not  seem  to  have  any  advantage  over  the  other  three  more  simply  deter- 
mined coefficients. 

(2)  The  ranking  coefficient.  Each  county  was  ranked  for  the  average  yield 
of  each  of  the  ten  crops,  and  the  coefficient  of  each  county  was  the  mean 
of  these  rankings.  Counties  with  high  yields  had  low  ranking  coefficients,, 
and  vice  versa, 

(3)  The  money-value  coefficient.  Obtained  from  the  average  value  produced 
per  acre  from  the  ten  crops. 

(4)  The  energy  coefficient.  The  average  gross  digestible  energy  produced 
per  acre. 

Neither  the  productivity  coefficient  nor  the  ranking  coefficient  takes 
any  account  of  the  area  devoted  to  each  crop  in  the  counties.  As  there 
are  obviously  large  differences  between  counties  in  this  respect,  the  use  of 
equal  weights  for  all  crops  gives  an  unfair  comparison  between  counties, 
particularly  as  the  correlations  of  the  yields  of  grass  and  fodder  crops  with 
those  of  cereal  crops  are  often  negative.  The  money- valued  coefficient 
has  some  advantages  over  the  two  previous  ones — for  exatmple,  account  is 
taken  of  the  volume  of  production.  One  disadvantage  is  that  certain  parts 
of  the  country  are  better  suited  for  the  more  profitable  crops — because  of 
proximity  to  markets — and  the  coefficient  will  tend  to  measure  this  factor. 
Kendall's  last  coefficient — the  energy  coefficient — has  more  to  recommend 
it,  but  it  is  unfortunate  that  he  chose  to  work  in  terms  of  gross  digestible 
energy.  This  has  the  effect  of  favouring  the  wheat-growing  counties,  since 
about  half  of  the  energy  value  attributed  to  wheat  is  due  to  straw  of  which 
most  of  the  nutritive  value  is, available  for  fuel  purposes  only.  Moreover, 
pasture  which  is  hayed  is  only  assessed  with  respect  to  the  hay  produced, 
and  as  hay  is  of  the  order  of  half  the  total  output  for  the  year  counties 
with  a  large  amount  of  hay  have  low  coefficients.  This  is  probably  the 
reason  for  the  differences  in  the  grading  of  Somersetshire,  for  example, 
which  was  given  a  high  grade  by  the  productivity  and  rank  methods,  but 
a  low  grade  by  the  others. 

On  the  basis  of  the  four  coefficients  for  each  of  four  years,  Kendall 
classified  the  counties  as  excellent,  good,  moderate,  indifferent  or  poor. 
This  was  done  for  each  of  the  four  years  1925,  1930,  1935  and  1936.  On  the 
whole,  counties  with  good  reputations  for  productivity  came  out  con- 
sistently high  in  the  ranking  list,  and  those  with  poor  reputations  consistently 
low.  Intermediate  counties  fluctuated  rather  widely  from  year  to  year,  and 
from  coefficient  to  coefficient.  Kendall  was  estimating  actual  rather  than 
potential  productivity  [24].  Actual  productivity  will  obviously  vary  from 
year  to  year  according  to  weather,  price  level  and  other  external  influences. 

German  soil  ratings — Bodenhonitierung 

Much  work  has  been  carried  out  in  Germany  on  the  quantitative 
assessment  of  soil  quality.    After  the  first  world  war  a  general  reassessment 
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of  taxable  land  values  was  necessary  and  had  to  be  carried  through  rapidly. 
Several  schemes  for  rating  agricultural  land  were  proposed,  a  common 
feature  of  all  being  that  productivity  deriving  from  skill  in  management 
was  not  taken  into  consideration.  It  was  thought  that  a  man  should  not 
be  penalized  by  higher  taxes  for  improving  his  land.  Assessments  were 
based  on  the  yield  capacity  determined  by  the  natural  conditions  of  soil, 
climate,  topography  and  water,  and  the  local  conditions  of  farm  economy, 
■especially  market  and  labour  conditions,  as  well  as  the  nature  of  the  holding 
fcompact,  scattered,  distance  of  farmhouse  from  the  fields,  etc.).  These 
were  almost  the  identical  bases  on  which  A.  von  Thaer,  the  father  of  German 
Bodenhonitierung,  had  constructed  his  first  land-valuation  tables  in  the 
early  years  of  the  nineteenth  century  [90]. 

The  general  procedure  in  Germany  was  to  classify  the  land  of  an 
estate  firstly  as  arable,  pasture,  meadow  or  fQrestJajad,  and  then  make 
further  separate  classifications  inside  each  class.  The  classifications  are 
based  entirely  on  the  properties  of  the  soils.  The  influence  of  economic  and 
commercial  factors  and  of  factors  such  as  size,  lay-out  and  nature  of  the 
farm  is  assessed  quite  separately,  and  then  superimposed  on  the  soil  classifi- 
cation, usually  by  allotting  a  certain  percentage  of  possible  points  to 
internal  or  soil  factors  and  a  certain  percentage  to  external  factors.  Assess- 
ment of  arable  land  is  made  mainly  inductively,  from  the  properties  of  the 
soil,  and  of  grass  and  forest  land  deductively,  from  yield  data. 

In  order  to  secure  a  uniform  standard  of  rating,  a  "  national  standard 
estate  "  (Reichspitzenbetrieb) ,  that  of  Frau  Else  Haberhauffe,  Eickendorf, 
near  Magdeburg,  was  given  a  rating  of  100.  Local  standard  estates  in 
•different  parts  of  Germany  were  rated  relatively  to  the  national  standard, 
and  in  this  way  a  series  of  suitably  located  standards  was  set  up  to  which 
all  ratings  could  be  referred  [74]. 

Schattenfroh  [74]  states  that  the  allotment  of  "  points  "  for  the 
separate  conditions  must  by  its  very  nature  be  so  subjective  that  the 
points  can  only  be  regarded  as  a  rough  guide.  Only  experience  can  teach 
the  assessor  his  job.  The  natural  and  economic  factors  are  quite 
independent.  Relative  prices  or  rentals  of  land  give  good  indications  of  the 
-effect  on  productivity  of  variable  natural  conditions  under  similar  economic 
conditions,  or  of  variable  economic  under  similar  natural  conditions.  The 
usefulness  of  a  system  of  land  assessment  based  on  awarding  points  for 
various  factors  in  productivity  depends  on  the  correct  judgment  of  the 
relative  points  values  to  be  allotted  to  the  totahty  of  natural  and  economic 
factors,  respectively. 

According  to  Schattenfroh  the  points  value  of  the  economic  factors 
should  ordinarily  be  about  60  per  cent  of  that  of  the  natural  factors  for 
flat  agricultural  land.  This,  presumably,  refers  specifically  to  German, 
conditions  in  the  inter-war  period.  Near  large  cities  and  industrial  centres 
the  relative  value  of  economic  factors  rises  and  may  exceed  that  of  natural 
lactors.    In  the  open  market,  however,  economic  and  particularly  commer- 
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cial  factors  exert  a  much  greater  influence  on  the  price  actually  paid  for 
land  than  do  the  intrinsic  qualities  of  the  soil. 

Several  points  systems  are  cited  by  Schattenfroh.   In  Fackler's  Bavarian 
system  [20]  points  are  awarded  as  follows  : — 


For  soil  conditions 

up  to  30  points 

,,    climate 

,,    ,,  20      ,, 

,,    other  natural  factors 

„    ,,  60      „ 

,,    economic  factors 

„    „  10      „ 

Total  120 


Soil  condition  is  determined  mainly  by  texture  and  humus  content 
(highest  is  humous  loess — Schwarzerde)  with  marks  added  or  subtracted 
according  to  the  depth  of  the  arable  horizon,  the  nature  of  the  subsoil  and 
the  general  cultural  condition.  Economic  factors  appear  to  be  confined  to 
the  distance  of  the  farm  from  the  nearest  railway  station  or  town. 

Bomer  [74]  allots  points  for  Westphalian  farms  as  follows  : — 


Nature  of  arable  layer 

20 

Depth  of  arable  layer 

ID 

Groundwater  conditions 

10 

Surface  topography 

8 

Total  for  soil  factors 

48 

Climate  (temperature  and  rainfall) 

18 

18 

Marketing  conditions 

17 

Type  and  state  of  culture 

7 

Distance  of  fields  from  farmstead 

5 

Labour  conditions 

5 

Total  for  economic  factors 

34 
100 

Thus  whereas  Fackler  estimates  soil  influences  at  25  per  cent  and 
economic  influences  at  less  than  8  per  cent,  Bomer  estimates  the  former  at 
nearly  50  per  cent  and  the  latter  at  34  per  cent. 

Rothkegel  and  Herzog  [71]  worked  out  a  system  which  was  accepted 
in  1928  by  the  German  Treasury  for  the  valuation  of  agricultural 
estates.  Different  scales  of  valuation  are  used  for  arable  and  grassland. 
For  arable  land,  eight  soil  groups  are  distinguished  with  points  values 
varying  from  100  (loamy  chernozem)  to  6  (coarse  sand,  pure  clay,  high 
moor).  Pastures  are  marked  directly  according  to  the  length  of  the  grazing 
season  and  the  carrying  capacity. 

For  meadows  the  scale  is  based  on  the  quantity  and  quality  of  the 
natural  meadow  plants,  and  hence  on  the  quantity  and  quality  of  the 
harvest.  Points  values  vary  from  100  (corresponding  to  an  attainable 
harvest  of  75  double  centners  of  good  hay  per  hectare)  to  12  (corresponding 
to  20  dz./ha.  of  poor  but  eatable  hay). 

75 


Besides  the  soil  characteristics  in  arable  land,  and  the  yield  and  ecolo- 
gical characteristics  in  grassland,  an  apparently  rather  arbitrary  and 
subjective  estimation  is  made  in  Rothkegel  and  Herzog's  system  of  the 
actual  and  potential  effects  on  productivity  of  climate,  exposition,  possi- 
bilities of  drainage  and  irrigation,  and  cultural  condition  of  the  soil.  In  the 
assessment  of  economic  factors  special  attention  is  paid  to  means  of  transport 
and  communication. 

Criticizing  this  system  Schattenfroh  states  that  it  represents  an  attempt 
to  establish  a  scientific  basis  for  tax  assessment,  but  that  it  is  much  too 
complicated  for  ordinary  practice,  and  could  not  be  operated  except  by 
highly  trained  assessors.  The  range  of  marking  for  soil  quality,  from  lOO  to  6, 
is,  moreover,  too  wide  and  leaves  too  much  to  the  assessor's  personal 
judgment.  In  group  I  (mild  loams)  the  range  is  22  points,  and  in  group  VI 
(heavy  clays)  it  is  50  •  points.  Similar  ranges  occur  in  the  grouping  of 
pastures  and  meadows.  Consideration  of  the  subsoil,  also,  is  left  largely 
to  the  assessor's  discretion. 

Schattenfroh  himself  devised  a  scheme  (modified  from  an  earlier  one 
of  Weisslein)  for  Bavaria,  in  which  soils  were  first  grouped  into  four  classes 
according  to  texture — heavy  soils  (marked  0-8),  loams  (marked  9-12), 
hght  soils  (marked  1-8)  and  humus  soils  (marked  o-io).  The  depth  of  arable 
soil  is  ignored,  because  this  depends  more  on  the  means  of  cultivation  at 
the  disposal  of  the  farmer  than  on  inherent  soil  properties,  and  few  farmers 
in  Bavaria  could  afford  to  cultivate  deeply  and  thus  to  take  advantage  of  a 
potentially  deep  soil.  The  humus  content  is  evaluated  as  a  percentage 
addition  to  the  points  mark,  e.g.,  10-20  per  cent  addition  for  a  5  per  cent 
humus  content,  and  30-50  per  cent  addition  for  15-20  per  cent  of  humus. 
Acid  soils  get  a  percentage  deduction,  and  calcareous  soils  a  percentage 
addition.  The  deduction  for  acidity  is  greater  in  regions  devoted  pre- 
dominantly to  acid-sensitive  crops  (wheat,  barley,  sugar  beet,  clover)  than 
in  rye,  oats  and  meadow  regions.  A  percentage  deduction  for  stoniness  is 
made  according  to  the  quantity  of  stones  and  the  soil  texture.  Other 
additions  or  deductions  are  made  for  climate  (according  to  quantity  and 
distribution  of  rainfall  and  the  length  of  the  local  compared  with  the 
regional  frost-free  period),  for  compactness  of  the  holding  and  distance 
from  a  market.  Extensive  tests  of  the  system  in  practice,  however,  indicated 
that  the  relative  importance  and  quantitative  assessment  of  humus  content, 
acidity,  lime  status,  stoniness,  groundwater  relationships,  etc.,  varied 
greatly  from  place  to  place. 

The  number  of  other  German  points  systems  for  soil  evaluation  that 
have  been  proposed  is  legion  [33].  Van  Aartsen  [93]  has  described  several 
not  mentioned  here,  and  has  compared  the  German  systems  as  a  whole  with 
the  American  productivity  ratings. 

Gorz  [25]  states  that  there  is  now  no  dispute  that  the  soil  must  be  the 
starting  point  of  any  modern  system  of  agricultural  land  evaluation,  but 
that  some  authorities  favour  the  Bodentyp  (genetic  soil  type)  whilst  others 
favour  the  Bodenart  (textural  soil  variety)  as  the  basis  of  the  classification. 
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H«'rom  the  important  practical  standpoint  of  getting  the  man-in-the-field  to 
I  understand  what  is  being  done,  there  is  much  to  be  said  for  using  the  soil 
variety,  and  all  the  numerous  German  systems  for  the  points  evaluation 
,  of  land  lay  particular  weight  on  soil  texture.  Gorz,  however,  points  out 
that  a  classification  based  solely  on  soil-variety  distinctions  is  only  valid  so 
long  as  a  certain  extensity  of  utilization  allows  differences  in  value  between 
different  soil  varieties  to  be  clear.  As  land  utilization  becomes  more 
intensive  these  differences  tend  to  lose  their  significance,  while  that  of 
soil-type  differences  increases  relatively.  A  practical  soil  evaluation  must 
take  into  consideration  and  combine  both  practical  experience  and  the 
scientific  premises  of  the  valuation  system  in  a  form  which  is  immediately 
comprehensible  to  the  practical  man.  For  the  same  reason,  information 
about  land  quality  obtained  from  practical  experience  and  the  "feel"  of  the 
soil  {Fingerspitzgefuhl)  should  be  expressed  in  a  simple  quantitative  form. 

These  practical  requirements  are  best  satisfied  by  means  of  a  points 
system.  According  to  Gorz,  points  are  allotted  in  the  standard  Bonitierungs- 
system  for  texture  (varying  from  loam  10.0-8.8  to  sand  4.1-2.0)  and  for  soil 
condition  or  type,  marked  from  10  (mild  loess)  to  4  (podzol  with  ort stein). 
The  rating  is  obtained  by  multiplying  the  texture  marks  by  the  type  marks. 
Thus  at  one  end  of  the  scale  a  loess  loam  gets  100  points,  and  at  the  other 
end  a  sandy  heath  podzol  gets  8  points. 

Points  values  for  soil  types  and  varieties  are  obtained  from  the  gross 
and  net  yields  obtained  from  large  numbers  of  different  soils  accurately 
described  and  classified  by  experienced  assessors. 

Herzog  [31]  gives  more  factual  details  about  how  the  official  system  of 
soil  assessment  had  developed  by  1939.  In  1939  there  were  2,000  soil 
assessors  in  the  Reich  besides  numerous  other  workers  indirectly  engaged. 
The  purpose  of  the  assessment  was  to  form  a  basis  for  taxation,  but  as  the 
work  proceeded  the  possibilities  of  using  it  for  advisory  purposes  and  for 
land-use  planning  came  increasingly  into  the  foreground.  The  intention 
was  that  every  quarter  hectare  should  be  sampled  (and  even  smaller  areas 
where  the  soils  were  very  variable),  the  soil  conditions  described  and  a  map 
prepared. 

The  assessment  is  arrived  at  by  giving  a  soil  marks  according  to  certain 
characteristics,  but  the  marks  appear  to  be  given  for  the  combined  character- 
istics as  a  whole,  not  for  each  one  separately.  Different  characteristics  are 
used  for  arable  land  and  grassland,  respectively. 

Arable  soils  are  first  classified  into  8  textural  varieties  {Bodenarten : 
S=sand,  Sl=slightly  loamy  sand,  lS=loamy  sand,  SL=very  loamy  sand,. 
sL=sandy  loam,  L=loam,  LT=heavy  loam,  T=clay),  and  moor  (Mo). 
The  second  differentiating  characteristic  is  the  origin  :  L6=loess,  D=dilu- 
vium,  Al— alluvium,  V— non-transported  weathered  material.  The  suffix  g 
attached  to  V  (Vg)  indicates  very  coarse  or  stony  material.  A  third  differen- 
tiation is  made  according  to  the  condition  (Zustandsstufe)  or  stage  of  develop- 
ment of  the  soil.  The  most  immature  soils  represent  stage  7,  fully  mature 
soils  stage  i,  at  which  the  productivity  of  the  soil  is,  other  things  being^ 
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•equal,  greatest.  Many  soils  never  reach  stage  i,  owing  to  peculiarities  in 
local  conditions,  such  as  topography,  rainfall  and  groundwater  relationships, 
others  revert  by  processes  of  degradation  from  stage  i  to  less  productive  | 
stages.    It  is  not  clear  how  the  stage  of  development  is  determined. 

For  grassland  soils  only  four  Bodenarten*  (S,  IS,  L,  T — also  Mo)  are 
-distinguished  and  three  Zustandsstufen.  The  origin  of  the  soil  is  not  taken 
into  consideration,  but  marks  are  given  according  to  mean  annual  tempera- 
ture (three  classes  a,  1?  and  c)  indicating  the  length  of  the  growing  season, 
and  moisture  relationships  (five  classes). 

The  description  and  rating  of  a  soil  profile  are  given  in  symbols,  e.g.— 
h-h  mi  fs  L  2.5-3  L  2  Lo  83 

h'  mi  fs  L  3 

ka  fs  L 
According  to  the  symbols  on  the  right,  this  is  a  loam  derived  from  loess, 
Zustandsstufe  2,  rating  83  (relative  to  the  best  agricultural  soil  in  Germany, 
rating  100).  The  s3mibols  on  the  left  describe  the  horizons  of  the  profile  in 
more  detail.  The  top  horizon  is  a  medium  to  highly  humous  (h-h)  mild 
(mi)  fine  sandy  (fs)  loam  (L),  underlain  by  a  weakly  humous  (h')  mild  fine 
sandy  loam,  underlain  again  by  a  strongly  calcareous  (ka)  fine  sandy  loam. 
No  indication  is  given  in  Herzog's  paper  as  to  the  meaning  of  the  figures 
iollowing  the  synibol  L  in  the  profile  description  ;  they  do  not  seem  to  refer 
lo  the  same  Zustandsstufe  indicated  in  the  symbols  on  the  right. 

A  profile  description  of  a  grassland  soil  is  as  follows  : — 

zer    gt     Hmo     1-2  Mo  II  a  3 — 31 

r  u.  to  Hmo 
i.e.,  a  well  (gt)  decomposed  (zer)  highmoor  (Hmo)  overlying  a  raw  (r)  and 
(u.)  peaty  (to)  highmoor.     For  rating  purposes  the  soil  is  a  moor  (Mo), 
Zustandsstufe  II,  climate  a  (=  mean  annual  temperature  8°C.  or  over) 
moisture  condition  3,  rating  31. 

The  profile  descriptions  can  be  very  varied.  There  are  46  symbols 
referring  to  soil  characteristics,  9  to  water  relationships,  18  to  types  of 
cultivation  and  other  peculiarities,  and  about  a  dozen  "other  abbrevia- 
tions".    The  ratings  are  calculated  from  Tables  9  and  10. 

The  ratings  have  no  absolute  significance,  being  merely  relative  numbers 
expressing  differences  in  gross  yields  which  can  be  obtained  under  ordinary, 
average  management.  In  estimating  the  ratings,  moderate  cHmatic 
•conditions — 8°C.  mean  annual  temperature  and  600  mm.  rainfall — level  or 
gently  sloping  topography,  and  market  conditions  corresponding  to  those 
in  central  Saxony  are  assumed. 

It  has  been  proposed,  however,  to  use  the  ratings  to  put  a  cash  value 
on  soil  for  taxation  purposes.  It  is  argued  [70]  that  the  productivity  of  land 
is  the  result  of  a  combination  of  the  factors  soil,  capital  and  labour,  but  it 
is  impossible  to  determine  what  part  of  the  yield  of  a  field  is  attributable 

*  Gericke  [23]  showed  from  a  statistical  analysis  of  more  than  2,000  experiments  that  soil  texture 
Jiad  practically  no  effect  on  hay  yields. 
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to  soil  productivity,  and  what  parts  to  machinery,  buildings,  stock,  labour, 
and  so  on.  Although  the  value  of  the  "  bare  soil  "  of  a  field  or  of  a  soil  type 
-cannot  therefore  be  estimated  from  the  results  of  farming,  that  of  the  soil 
of  a  complete  farm  can  be.  The  soil  of  the  farm  is  given  a  percentage 
productivity  rating  relative  to  the  best  soil  (loo  per  cent)  in  Germany. 
The  land  is  capitalized  on  a  basis  of  4  per  cent  of  the  net  profit,  which  is 
210  RM.  per  ha.  for  soil  with  rating  100 — i.e.,  5250  RM.  per  ha.  (in  1944).* 
Land  rated  at  20  would  thus  have  a  capital  value  of  1050  RM.  The  capital 
value  of  the  buildings  and  the  living  and  dead  equipment  of  the  farm  is 
•calculated  and  divided  by  the  number  of  hectares  in  the  farm.  This  is 
.subtracted  from  the  capital  value  of  the  land  per  hectare  determined  from 
the  net  profit  {Reinertrag) ,  giving  the  value  of  the  soil.  E.g.,  land  rated 
at  20  might  have  a  value  of  490  RM.  per  ha.  for  buildings,  300  RM.  for 
stock,  and  140  RM.  for  other  equipment,  total  930  RM.,  leaving  120  RM.  for 
the  value  of  the  soil.  Land  rated  at  100  might  have  a  value  of  1450  RM. 
per  ha.  for  buildings,  500  RM.  for  stock,  and  300  RM.  for  other  equipment, 
leaving  3000  RM.  for  the  value  of  the  soil  (total  5250  RM.).  It  is  claimed 
that  this  method  of  soil  assessment  provides  a  sound  basis  for  calculating 
land  taxation. 


*  In  1929  the  capital  value  of  lOO-rating  land  was  4140  RM.  per  ha.  [74]. 
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Table  9.     Arable-land  rating  (German  system) 


SoU 

Origin 

Stage  of  development 

variety 

1 

2 

3 

4 

5 

6 

7 

S 

D 

41-34 

33-27 

26-21 

20-16 

15-12 

11-  7 

Al 

44-37 

36-30 

29-24 

23-19 

18-14 

13-  9 

SI 

D 

51-43 

42-35 

34-28 

27-22 

21-17 

16-11 

(S/IS) 

Al 

53-46 

45-38 

37-31 

30-24 

23-19 

18-13 

V 

42-36 

35-29 

28-23 

22-18 

17-12 

D 

59-51 

50-44 

43-37 

36-30 

29-23 

22-16 

L6 

62-54 

53-46 

45-39 

38-32 

31-25 

24-18 

IS 

Al 

62-54 

53-46 

4S-39 

38-32 

31-25 

24-18 

V 

50-44 

43-37 

36-30 

29-24 

23-17 

Vg 

D 

67-60 

59-52 

51-45 

44-38 

37-31 

30-23 

SL 

L6 

72-64 

63-55 

54-47 

46-40 

39-33 

32-25 

(IS/sL) 

Al 

71-63 

62-55 

54-47 

46-40 

39-33 

32-25 

V 

67-60 

59-52 

51^4 

43-37 

36-30 

29-22 

Vg 

47-40 

39-32 

31-24 

23-16 

D 

84-76 

75-68 

67-60 

59-53 

52^6 

45-39 

38-30 

L6 

92-83 

82-74 

73-65 

64-56 

55-48 

47-41 

40-32 

sL 

Al 

90^1 

80-72 

71-64 

63-56 

55-48 

47-41 

40-32 

V 

76-68 

67-59 

58-51 

50-44 

43-36 

35-27 

Vg 

54-45 

44-36 

35-27 

26-18 

D 

90-^2 

81-74 

73-66 

65-58 

57-50 

49-43 

42-34 

L6 

100-92 

91-^ 

82-74 

73-65 

64-56 

55-46 

45-36 

L 

Al 

100-90 

89-80 

79-71 

70-62 

61-54 

53-45 

44-35 

V 

82-74 

73-65 

64-56 

55-47 

46-39 

38-30 

Vg 

60-51 

50-41 

40-30 

29-19 

D 

78-70 

69-62 

61-54 

53-46 

45-38 

37-28 

LT 

Al 

82-74 

73-65 

64-57 

56-49 

48-40 

39-29 

V 

78-70 

69-61 

60-52 

51-43 

42-34 

33-24 

Vg 

57^8 

47-38 

37-28 

27-17 

D 

63-56 

55-48 

47-40 

39-30 

29-18 

T 

Al 

74-66 

65-58 

57-50 

49-41 

40-31 

30-18 

V 

62-54 

53-45 

44-36 

35-26 

25-14 

Vg 

50-42 

41-33 

32-24 

23-14 

Mo 

• 

45-37 

36-29 

28-22 

21-16 

15-10 
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Table  ic 

).     Grassland  rating  (German  system) 

Soil 
variety 

Stage 

Climate 

Moisture  conditions 

1 

2 

3 

4 

5 

S 
IS 
L 
T 

Mo 

I 
(45-40) 

a 
b 
c 

60-51 
52-44 
45-38 

50-43 
43-36 
37-30 

42-35 
35-29 
29-24 

34-28 
28-23 
23-19 

27-20 
22-16 
18-13 

II 

(30-25) 

a 
b 
c 

50-43 
43-37 
37-32 

42^6 
36-30 
31-26 

35-29 
29-24 
25-21 

28-23 
23-19 
20-16 

22-16 
18-13 
15-10 

III 

(20-15) 

a 
b 
c 

41-34 
36-30 
31-26 

33-28 
29-24 
25-21 

27-23 
23-19 
20-16 

22-18 
18-15 
15-12 

17-12 
14-10 
11-  7 

I 
(60-55) 

a 
b 
c 

73-64 
65-56 
57-49 

63-54 
55-47 
48-41 

53-45 
46-39 
40-34 

44-37 
38-31 
33-27 

36-28 
30-23 
26-19 

II 

(45-40) 

a 
b 
c 

62-54 
55-47 
48-41 

53-45 
46-39 
40-34 

44-37 
38-32 
33-28 

36-30 
31-26 
27-23 

29-22 
25-19 
22-16 

III 

(30-25) 

a 
b 
c 

52-45 
46-39 
40-34 

44-37 
38-32 
33-28 

36-30 
31-26 
27-23 

29-24 
25-21 
22-18 

23-17 
20-14 
17-11 

I 

(75-70) 

a 
b 
c 

88-77 
80-70 
70-61 

76-66 
69-59 
60-52 

65-55 
58-49 
51-43 

54-^4 
48-40 
42-35 

43-33 
39-30 
34-26 

II 

(60-55) 

a 
b 
c 

75-65 
68-59 
60-52 

64-55 
58-50 
51-44 

54-46 
49-41 
43-36 

45-38 
40-33 
35-29 

37-28 
32-24 
28-20 

III 

(45-40) 

a 
b 
c 

64-55 
58-50 
51-44 

54^6 
49-42 
43-37 

48-38 
41-34 
36-30 

37-30 
33-27 
29-23 

29-22 
26-18 
22-14 

I 
(70-65) 

a 
b 
c 

88-77 
80-70 
70-61 

76-66 
69-59 
60-52 

65-55 
58-48 
51-43 

54-44 
47-39 
42-34 

43-33 
38-28 
33-23 

II 

(55-50) 

a 
b 
c 

74-64 
66-57 
57-49 

63-54 
56-48 
48-41 

53-45 
47-39 
40-33 

44-36 
38-30 
32-25 

35-26 
29-21 
24-17 

III 

(40-35) 

a 
b 
c 

61-52 
54-46 
46-39 

51-43 
45-38 
38-32 

42-35 
37-31 
31-25 

34-28 
30-24 
24-19 

27-20 
23-16 
18-12 

I 

(45-40) 

a 
b 

c 

60-51 
57-49 
54-46 

50-42 
48-40 
45-38 

41-34 
39-32 
37-30 

33-27 
31-25 
29-23 

26-19 
24-17 
22-15 

II 

(30-25) 

a 
b 
c 

53-45 
50-43 
47-40 

44-37 
42-35 
39-33 

36-30 
34-28 
32-26 

29-23 
27-21 
25-19 

22-16 
20-14 
18-12 

III 

(20-15) 

a 
b 
c 

45-38 
41-35 
37-31 

37-31 
34-28 
30-25 

30-25 
27-22 
24-19 

24-19 
21-16 
18-13 

18-13 
15-10 
12-  7 

Climate  a  =  over  8.0*'C. 
b  =  7.9— 7.0°C. 
c  =  6.9— 5.7°C. 


mean  annual  temperature 
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APPENDIX 

Outline  of  a  U.S.  Soil-Survey  Report 
(Reproduced  from  [44]  ) 

In  order  to  achieve  some  uniformity  in  the  treatment  and  arrangement 
of  subject  matter  in  the  report,  especially  for  the  convenience  of  those 
using  large  numbers  of  these  reports,  the  outline  which  follows  has  been 
prepared.  This  outline  cannot  be  followed  blindly,  as  each  area  has  its  own 
particular  features  and  problems  requiring  emphasis,  and  certain  sections, 
given  only  broad  headings,  must  be  carefully  organized  in  subdivisions. 

General  Arrangement  of  Material  in  the  Soil-Survey  Report 

{lA  Description  of  the  area  surveyed. 

(A)  Location  and  extent  of  the  area. 

(i)    General  location  within  the  State  or  Territory. 

(2)  Distance  of  county  seat  or  principal  town  from  one 

or  more  important  places. 

(3)  Size  of  area  in  square  miles. 

(B)  Physiography. 

(i)  Mention  of  the  physiographic  division  of  the  United 
States  in  which  the  area  is  located. 

(2)  General  description  of  the  physiography  and  geology 
of  the  area. 

(C)  Relief. 

(i)    Discussion  of  any  modification  of  the  physiographic 

surface  by  natural  dissection. 
(2)    Sketch  map  of  relief  areas  if  such  a  sketch  is  of 

material  assistance  to  the  discussion. 

(D)  Elevation. 

(i)    General  elevation  of  the  area  and  ranges  in  elevation. 

(2)  Altitude  of  some  of  the  main  topographic  features. 

(3)  Altitude   of   towns   or   other   known   points.       (Cite 

authority  for  data.) 

(E)  Vegetation. 

(i)  General  but  brief  discussion  of  the  vegetation, 
including  especially  the  original  and  present  forests, 
grasses,  or  shrubs.  (Ordinarily  there  should  be  no 
detailed  description  of  species  unless  this  is  impor- 
tant where  many  comparatively  uncommon  plants 
are  mentioned.  The  common  names  should  be 
used,  but  a  glossary  of  botanical  names  should  be 
given,  especially  where  noncrop  plants  need  to  be 
discussed  at  length.) 
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(F)  Organization  and  population  of  the  county. 

(i)    Date  of  settlement. 

(2)  Important  historical  data. 

(3)  Source  and  distribution  of  the  population. 

(4)  Nationality  of  the   settlers.      (To  be   supported  by 

census  data.) 

(G)  County  seat  and  principal  towns. 

(i)    Name  of  county  seat. 

(2)  Principal  towns  and  their  relation  to  the  agriculture 
of  the  area. 

(H)  Transportation,  markets,  and  other  cultural  features. 

(i)  Railroads  and  highways  and  the  service  rendered  by 
them. 

(2)  Any  service  rendered  by  steamship  lines. 

(3)  The  disposition  and  marketing  of  farm  products. 

(4)  Conditions  of  public  roads. 

(5)  Schools,    churches,    telephones,    and   other    features 

relating  to  rural  culture  and  social  life. 

(I)     Industries. 

(i)  Important  nonagricultural  manufacturing  industries, 
mining,  and  other  industries  affecting  the  area 
should  be  mentioned  and  any  relationship  these 
have  to  the  agriculture  of  the  area  noted.  (The 
plants  engaged  in  processing  agricultural  products, 
such  as  flour  mills  and  cheese  factories,  are  dis- 
cussed under  H  (3)..) 


'2./  CUmate. 

-^         (i)    General  type,  that  is,  oceanic,  continental,  etc. 

(2)  Variations  among  seasons. 

(3)  Distribution  of  rainfall  during  the  growing  season. 

(4)  Influence  of  physiography  and  bodies  of  water  on  climate  in: 

different  parts  of  the  area. 

(5)  Climate  as  a  factor  in  the  production  of  special  crops. 

(6)  Discussion  on  value  of  the  data  on  average  dates  of  frost  and 

average  frost-free  periods. 

(7)  Discussion  on  value  of  data  on   average  annual  means  for 

precipitation. 

(8)  Conditions,  favorable  or  unfavorable,  for  farm  work. 

(9)  Tables  from  Weather  Bureau  of  temperature,  precipitation,. 
■J  and  frosts. 

(10)    Discussion   of   unusual   weather   conditions,    such   as   winds,, 
storms,  and  hail. 
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C^.j  Agricultural  history  and  statistics. 

(A)  Early  agricultural  development  of  the  area. 

(B)  Important  changes  that  have  taken  place  in  the  use  of  the 

land  since  settlement. 

(C)  Census  data  on  the  agriculture  of  the  area  as  far  back  as 

available  and  up  to  and  including  latest  census  reports. 

(D)  Present  condition  of  agriculture. 

(i)    Use  of  fertihzers,  lime,  and  other  amendments. 

(a)  Amount  and  cost. 

(b)  Kind  of  fertilizers  used. 

(2)  Labor. 

(a)  Kind  and  availability  of  labor.  (Do  not  discuss 
the  specific  wages  paid  in  different  farm 
operations  as  conditions  change  from  yeai 
to  year.) 

(3)  Size  of  farms. 

(a)  General  range  in  the  size  of  farms  and  the  size 

of  the  average  farm.      (To  be  checked  by 
census  data.) 

(b)  Any  trends  toward  change  in  size  of  farms  and 

the  reasons  for  such  change. 

(4)  Tenure  of  farms. 

(a)  Percentage  of  farms  operated  by  the  owners 

and  by  tenants. 

(b)  Systems  of  rental,  such  as  cash  rent,  share  of 

crop,  or  other. 

r  4J  Soil-survey  methods  and  definitions. 

(i)    Description  of  methods  used  in  mapping  soils. 
(2)    Definition  of  terms  used  in  the  description  and  classification 
of  soils. 

(^5.    Soils  and  crops. 

(i)    General  characteristics  of  the  soils  of  the  area. 

(2)  Systems  of  agriculture  practiced. 

(3)  Relationship  between  soils  and  agriculture. 

(4)  Grouping  of  soils  on  the  basis  of  capabiUty  for  use. 

(5)  Brief  description  of  each  group. 

(a)  Agronomic  relationships. 

(b)  Characteristics  common  to  soils  in  the  group  that 

determine  use. 

(c)  The  names  of  series  in  the  group  and  the  character- 

istics of  the  types  of  the  series  brought  into  this 
group. 
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(d)    Description  of  each  type  and  phase  of  the  group, 
including  all  the  following  features,  if  appHcable. 

1.  Describe  each  horizon  as  to  : — 

a.  Color. 

b.  Texture. 

c.  Structure. 

d.  Consistence. 

e.  Thickness. 

f.  Reaction. 

g.  Content  of  organic  matter, 
h.    Stoniness. 

i.     Root  penetration, 
j.    Salt  or  alkali. 

2.  Important  variations  within  the  type. 

3.  Location  and  extent  of  soil. 

a.  General  location  of  the  larger  areas 

and  definite  location  of  areas  of 
minor  types. 

b.  Estimate  in  square  miles  of  areas  of 

each  type. 

4.  Relief. 

5.  Geologic  origin  of  parent  material. 

6.  Drainage  (external  and  internal). 

7.  Native  vegetation,  if  important. 

8.  Uses  to  which  soil  is  put  and  crop  yields 

woven  in  with  capabiUties  of  soil. 
Approximate  acreage  in  different  crops. 

9.  Management    of    the    soil.       Systems    of 

management  compared  with  those  of 
area  as  a  whole.  Susceptibility  to  erosion 
or  deterioration  from  other  causes  under 
wrong  management. 

10.  Methods  of  drainage  or  irrigation. 

11.  Water  supply  if  related  to  soil  type. 

Land  uses  and  agricultural  methods. 
(A)   Capabilities  of  soils  for  use. 

(i)    Crops,  (2)  native  pasture,  (3)  forests. 
(2)    Successful  and  improved  methods  of  management  as 
demonstrated  within  the  area. 


(3)    Results  obtained  by   experiment   on   soil   types  or 
closely  related  types,  including  : — 

(a)  Use  of  various  fertilizers,  lime  or  other 

chemical  treatments. 

(b)  Rotations. 

(c)  Farm  implements. 

(d)  Prevention  of  erosion. 

(e)  Tillage. 

(f)  Drainage. 

(g)  Varieties  of  plants. 

(h)    Plant  diseases,  insect  pests,  and  noxious 
weeds. 
(This  discussion  should  be  specific  in  respect  to  the 
separate  soils.) 

r  7.)  Drainage,  irrigation,   or  alkali  amelioration   (not  always  necessary). 
'  (Indicate  exact  meaning  of  the  term  "  alkali  "  in  each  particular 

report.) 

S.    Productivity  ratings. 

(Instructions  on  this  chapter  will  be  supplied  in  each  instance.) 

9.    Morphology  and  genesis  of  soils. 

(A)  Location  of  the  area  with  reference  to  the  great  soil  groups. 

(B)  Parent  materials. 

(C)  Factors  of  environment  influencing  soil  development. 

(D)  Description  of  normal  regional  profile  and  a  few  of  the  more 

important  variations. 

(E)  Character  of  intrazonal  and  azonal  soils. 

,.  n 

la    Summary. 

(A)  Brief  discussion  of  area  and  its  agriculture. 

(B)  Uses  made  of  soils  and  reason  for  such  use. 

(C)  General  statement  of  the  character  of  the  soils. 

(D)  Brief   description   of   the   soil   groups   and   their   relation   to 

agriculture. 

(E)  Names  of  the  principal  soils,  their  characteristics,  and  their 

influence  on  the  agriculture. 

This  outline  should  be  followed  in  preparing  the  report,  unless  some 
special  individual  feature  of  an  area  makes  some  change  imperative  in 
order  to  achieve  a  logical  presentation  of  the  material. 
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Forest  lands  of  the  United  States  make  up  a  highly  important  part  of 
our  land  resources.  The  areas  involved  are  large;  numerous  forest  products 
and  services  are  produced;  and  many  economic  interrelationships  vdth  a^-ri- 
culture  and  industries  exist.   Forest  areas  comprise  about  6:30  million 
acres,  according:  to  reports  of  the  National  Resources  ?,oard,  or  nearly  one- 
third  the  total  land  area.  Lands  used  for  agriculture,  by  comparison, 
amount  to  415  million  acres,  and  ran^-e  land  SoO  million  acres. 

Any  f^.oneral  forest  area,  such  as  the  national  forests,  includes 
many  typos  of  "vdld  land"  or  ve.getation  cover,  v/ith  tiT;ber,  brush,  barren 
and  grass  types  occurring,  in  different  patterns.  Some  of  these  types  are 
useful  only  for  purposes  such  as  v/atershed  protection,  ftrazinc^,  or  recre- 
ation. Most  forest  lands  however,  produce  laiber  and  other  v/ood  products, 
and  at  the  same  time  yield  social  benefits  from  these  subsidiar:''  uses. 

The  "best  use",  or  the  best  coiifoination  of  uses,  on  the  6130  iiiillion 
acres  of  forest  land  is  a  rather  broad  problem,  but  T/ill  be  considered  in 
this  paper  as  that  x/liich  contributes  most  to  social  welfare.  Forest  lands 
v7ould  be  put  to  tiieir  best  use  v/hen  they  make  the  greatest  possible  addi- 
tion to  national  income,  considering  both  financial  and  non-raonetar:'' 
returns,  over  long  periods  of  time. 

Utilization  of  forest  rosources  is  of  importanco  to  many  social 
groups.   Consuiiiers  have  an  interest  in  low-priced  timber  products  and  in 
the  supplementary  services  provided  by  forests;  labor  groups  and  comr.iun- 
ities  depend  on  forest  e].iployiaent ,  while  ovmers  of  industries  are  inter- 
ested in  raw  material  supplies  and  investment  returns.  Conflicts  b<jt?/een 
these  different  interests  frequently  occur.   Certain  private  incomes  are 
enhanced  by  scarcity  of  timber  and  high  values,  for  example,  but  society 
loses  when  there  is  relative  poverty  of  useful  resources.  Policies  for 
social  v/elfarc  should  consider  populations  receiving  direct  returns  from 
forr^st  use,  others  receiving  indirect  benefits  or  incurring  the  social 
costs  of  scarcity  and  depletion,  and  future  generations  dependent  on  the 
residue  of  resources  v/hich  they  will  inherit. 

Trends  in  forest  land  use  have  pointed  tov/ard  more  intensive  forest 
protection  and  utilization.  As  timber  resources  in  the  ICast,  the  Lake 
States,  the  South,  and  more  recently  the  Pacific  Northwest  have  dvdndlod 
before  a  svaftly  moving  migratory  lumber  industry,  various  steps  have 
been  taken  to  prevent  further  timber  depletion.  The  pioneer  attitude;  of 
regarding  tree  cover  as  an  obstacle  to  agricultural  expansion  is  now  found 
only  in  limited  regions.  The  forest  conservation  movement  has  steadily 


gained  momontun  during  recent  decades  and  has  in  addition  spread  to  other 
natural  resources.  Since  1891  the  area  of  national  forests" has  expanded 
through  reservation  of  public  lands  and  acquisition.  Fire  protection  has 
Leen  extended  to  most  forest  lands  under  the  VJeeks  Law  of  IS 11  and  the 
Clarke-HcNaiy  Act  of  1924.  Selective  logging  methods  developed  in  recent 
years  are  leaving  forest  lands  in  better  condition  for  producing  timber 
crops.  Some  beginnings  in  sustained  yield  forestry  have  also  been  made, 

•'Jhile  cutover  land  is  now  being  left  in  a  more  productive  condition, 
private  forestry  is  barely  launched  on  a  policy  of  producing  continuous 
forest  crops.  Most  operating  lumber  companies  are  still  geared  to  deple- 
tion of  their  virgin  stands  because  of  limited  timber  supplies  in  relation 
to  plant  capacity'-  or  because  of  the  financial  advantages  of  quick  liquida- 
tion. Nevertheless  it  is  estimated  that  20  percent  of  the  private  forest 
lands  are  novv'  being  managed  under  good  forestry  practices,  and  over  80  per- 
cent are  in  good  condition  for  growing  timber  crops, 

Tlie  past  utilization  of  our  forest  resources  has  created  manj^ 
economic  and  social  problems.  Decadent  communities  mark  the  passing  of 
luivibering  operations  and  wood-using  industries.  In  regions  such  as  Oregon, 
Washington  and  California,  local  cutting  exceeds  local  growth,  indicating 
that  the  process  of  abandoning  sav^miill  towns  and  shifting  populations  to 
other  occupations  will  continue.   Remaining  timber  supplies  are  located 
far  from  market  centers.   Large  fire  losses  still  occur,  with  protection 
deemed  inadequate  on  more  than  40  percent  of  the  private  forest  lands. 
Other  problems  of  an  overexpanded  lumber  industry  and  changing  timber 
demands  also  exist. 

In  addition  to  timber  utilization,  supplementary  uses  yielding  non- 
monetary benefits  are  of  increasing  impoDrbance.  Recreation  in  timber 
areas  has  expanded  v/ith  amazing  rapidity  as  highv/ays  have  been  extended 
into  forested  regions.  Users  of  the  natio2ial  forests  Increased  in  number 
during  the  last  few  decades  from  next  to  nothing  to  several  million 
visitors  annually.  Pressure  for  hunting  and  fishing  in  forest  areas  con- 
tinues to  increase. 

Grazing  of  livestock  on  the  334. million  acres  of  forest  lands 
having  usable  forage  is  of  outstanding  importance,  particularly  to  western 
livestock  producers.  Summer  grazing  on  forest  and  mountain  ranges  supple- 
ments the  winter  grazing  and  crop  agriculture  in  valley  areas  at  lovrer 
elevations,  and  thus  makes  possible  the  continued  existence  of  much  of 
the  westera  livestock  industry. 

Forest  cover  is  also  becoming  of  increasing  importance  for  protect- 
ing v/atersheds.  In  areas  such  as  southern  California  and  in  many  western 
states  the  development  of  agricultural  valley  lands  has  intensified  the 
necessity  of  flood  control  and  the  need  for  stable  water  supplies  for 
irrigation,  power,  and  domestic  use,  Expenditures  for  protecting  water- 
shed cover  have  become  increasingly  necessary  in  many  river  systems  to 
prevent  the  silting  of  reservoirs,  to  insure  usable  water  supplies,  and 
to  protect  farms,  residences,  and  other  investments  from  flood  dai.iage. 
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7/ith  these  trends  tov/ard  laore  intensive  use  of  forest  lands  for 
timber,  recreation,  p.razing,  and  watershed  protection  in  mind,  attention 
will  be  centered  on  two  problems,  that  of  the  best  alternative  use  of 
forest  land,  and  that  of  the  best  intensity  of  forest  i.ianagement , 

Alternative  Use  of  Forest  Lands 

In  many  regions  such  as  the  Pacific  Northv;est  and  the  Sierra  Nevada 
foothills  of  California,  timber  grov/ing,  grazin/5,  or  crop  agriculture  are 
alternative  uses.  Historically,  lands  have  usually  been  left  for  forest 
purposes  when  deemed  too  poor  for  agriculture.  Attempts  to  farm  the  so- 
called  "marginal"  areas  have  created  such  intense  social  and  economic 
problems,  however,  that  efforts  have  been  made  to  determine  the  economi- 
cally most  suitable  alternative  use. 

Any  considerable  expansion  of  crop  agriculture  into  forested  areas 
appears  rather  remote,  judging  from  agricultural  trends.  In  many  regions, 
on  the  other  hand,  some  crop  lands  are  even  reverting  to  forest,  Nmnerous 
factors  explain  the  relaxing  of  pressure  for  agricultural  expansion,  such 
as  the  loss  of  export  markets,  increased  use  of  machinery/,  and  the  reduced 
rate  of  population  increase.  An  addition  to  the  area  of  crop  land  of  30 
to  50  million  acres  may  be  needed  by  1960,  according  to  the  National  He- 
sources  Board,  but  nev/  crop  acreage  undoubtedly  will  be  created  from,  till- 
able pasture  and  reclamation  projects  rather  than  forest  lands. 

Conflicts  betvreen  grazing  and  forestry  are  somewhat  more  intense 
and  persist  in  forest  regions  of  many  states  inhere  there  is  pressure  for 
expansion  of  livestock  ranching  and  subsistence  famiin.':.  Heated  argmaents 
on  "bi-ush  burning"  signify  the  continued  importance  of  this  conflict, 
although  much  forest  land  has  been  converted  into  pasture  by  fire,  indis- 
criminate burning  in  regions  such  as  the  Sierra  Nevada  foothills  has 
created  a  no-mans  land  of  brush  which  produces  income  for  neither  stockman 
nor  forester.   Intensified  fire  protection,  on  the  other  hand,  has  re- 
duced grazing  capacities  on  some  forest  lands  once  used  for  grazing  by 
favoring  growth  of  trees  rather  than  grass  or  brov/se. 

Classifying  lands  in  the  marginal  grazing-forest  zones  depends  on 
cmplojmient  opportunities  for  the  population  involved,  on  trends  in  demand 
for  alternative  products,  and  on  the  criteria  used.   In  general,  the  best 
use  of  marginal  zones  miay  be  deten:iiined  from,  the  alternative  net  real 
incomes  realized  by  all  groups  affected  by  utilization  of  the  area  in 
question.!./  The  income  distribution  patterns  and  the  permanence  of 
incomes  are  also  involved  in  this  criterion. 

The  need  of  present  income  for  living  often  forces  subsistence 
ranchers  to  graze  livestock  on  forest  laiids  regardless  of  timber  destruc- 
tion or  ultimiate  forest  incomes.  Pressure  of  population  on  resources  is 
characteristic  in  areas  of  low  productivity,  and  population  pressure 


1/  See  David  '.Teeks  and  H.  R.  Josephson.   ":H;conomic  criteria  for  classi- 
fying non-urban  land  according  to  probable  best  use,"  Journal  of  Farm 
Economics,  May,  1939. 
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often  forces  depletion.  To  redistribute  population,  however,  involvos  the 
difficult  task  of  developing  alternative  employ-iuent. 

Classification  of  land  for  various  uses  depends,  moreover,  on 
methods  of  comparing  incomes.  High  rates  of  discount  used  in  valuing 
deferred  forest  incomes  result  in  low  values  for  forest  use.  On  the  other 
hand,  very  low  discount  rates,  possibly  justified  for  long  period  valua- 
tion from  the  standpoint  of  society,  may  indicate  values  for  long  deferred 
forest  incomes  equal  to  or  greater  than  values  for  grazing  use. 

National  policies  affect  land  classifications  by  influencing  agri- 
cultural and  grazing  pressure  on  the  remaining  forest  lands.  Thus  if  the 
unemployraent  problem  gets  bad  enough  to  force  a  partial  reversion  to 
pioneer  conditions,  the  best  use  of  some  land  now  in  forests  might  be  for 
subsistence  farming.  VJith  such  a  movement  subsidies  would  have  to  be 
given  to  maintain  anything  but  pioneer  living  standards. 

Realizing  best  use  of  forest  lands  thus  involves  a  land-use  classi- 
fication, based  on  general  economic  trends  and  on  prospective  incomes 
accruing  to  all  social  groups,  Making  classifications  effective  usually 
will  require  controls  such  as  zoning  or  other  legislation. 

In  addition  to  competitive  relationships,  forestry  and  agriculture 
are  often  supplementary^  uses.  The  systen  of  permanent  forestry  in  Europe 
is  built  to  a  large  extent  upon  the  use  of  resident  labor  deriving  agri- 
cultural income  from  small  f arras  in  forest  regions.   In  many  parts  of  the 
3ast  where  farrr.  woodlots  and  well-distributed  forests  are  common,  more 
complete  utilization  of  agircultural  labor  can  be  promoted  by  appropriate 
forest  policies.   In  our  vjestern  states  seasonal  labor  requirements  for 
agriculture  and  lumbering  coincide  to  such  an  extent  that  a  close  oupple- 
montary  relationship  usually  does  not  exist.  Nevertheless,  incoiue  from 
forest  v;ork  or  lumbering  constitutes  an  imi)ortant  element  in  the  support 
of  many  subsistence  ranchers  located  in  or  near  forest  areas. 

On  residual  forest  lands  not  claimed  for  crop  agriculture  or  graz- 
ing, foresters  have  the  task  of  balancing  competitive  and  supplementary" 
forest  uses,  I'any  combinations  of  timber  production,  recreation,  water 
conservation,  wild  life  production,  and  grazing  occur  on  forested  lands. 
^'Wiere  there  are  "islands"  of  resources  adapted  to  one  specific  use,  as 
in  the  case  of  lakes  or  meadows  in  timber  areas,  the  problem  is  primarily 
one  of  administering  the  intermingled  recreational  or  grazing  uses  by  a 
single  forest  management  organization.   Combining  uses  on  given  areas  of 
forest  land  is  often  a  difficult  economic  problem  in  forest  administra- 
tion. Recreational  activities  such  as  hunting  and  camping  characteristi- 
cally are  found  on  areas  used  primarily  for  timber  production.   Other 
coLibi nations  of  subsidiary  uses  and  timber  grov/ing  frequently  occur  on  a 
given  area.   One  of  the  main  economic  objectives  in  forest  planning  is  to 
balance  these  various  forest  uses  so  as  to  obtain  the  optimum  output  of 
monetary  returns  and  indirect  social  benefits.  Production  of  goods  and 
services  from  several  forest  uses  justifies  spending  funds  for  protecting 
and  developing  lands  of  relatively  lov;  values. 
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Intensity  of  Forest  Land  Use 

The  detenni nation  of  best  alternative  land  use  and  the  best  conbina- 
tion  of  forest  uses  is  thus  of  major  importance  in  forest  planning,  but  a 
classification  of  the  residual  forest  lands  for  management  intensity  is 
also  needed.  YJe   have  approximately  460  million  acres  of  "commercial" 
timber  lands  v/ith  wide  variations  in  stands,  grovrth  and  accessibility. 
Producing  timber  on  these  lands  raises  questions  of  the  desirable  intensity 
of  management,  and  the  allocation  of  areas  between  public  and  private  owner- 
ship. Extreme  variations  in  management  are  possible,  varying  from  limited 
fire  protection  to  an  intensive  forestry. 

For  a  classification  of  management  intensity  accurate  forest  inven- 
tories of  stands,  growth,  and  drain  are  needed,  together  v/ith  economic 
analyses  of  prospective  use  and  demands.  The  desirable  intensity  of  man- 
agement depends,  like  alternative  uses,  upon  a  number  of  economic  factors 
and  trends. 

One  factor  of  major  importance,  for  example,  is  the  amount  and  dis- 
tribution of  timber  supplies  in  relation  to  drain.  Through  the  last  few 
decades  warnings  of  timber  famine  have  been  frequent,  some  emanating  from 
conservationists  and  others  from  industries  producing  wood  substitutes. 
Much  of  the  alarm  of  30  years  ago  was  justified  in  view  of  the  long  upimrd 
trend  in  wood  consumption,  underestimates  of  timber  supplies,  and  large 
fire  losses.  Since  1906,  ho?rever,  annual  lumber  production  has  fallen 
from  45  to  about  20  billion  board  feet.  Substitute  materials  have  been 
used  increasingly  for  products  such  as  fuelv/ood,  posts  and  poles.  On  the 
other  hand,  the  use  of  vraod  for  paper,  rayon,  plastics,  and  other  cellulose 
products,  though  relatively  small,  has  shown  a  strong  upward  trend. 

As  a  result  of  reduced  wood  consumption  and  regrovrbh  on  cutover 
lands,  timber  grovjth  and  drain  now  practically  balance  for  the  country  as 
a  whole,  Yfood  supplies  are  sufficiently  plentiful  that  a  future  shortage 
is  no  longer  probable.  In  contrast,  fears  are  even  expressed  that  future 
markets  may  not  absorb  prospective  timber  production. 

Although  timber  exhaustion  appears  remote,  many  economic  problems 
of  distribution  and  local  depletion  still  remain.   In  eastern  regions 
consumption  exceeds  local  supplies,  necessitating  costly  timber  imports 
from  other  regions  such  as  the  South  and  the  Pacific  Northwest.   It  would 
appear  to  be  socially  economic  to  spend  money  for  fire  protection  and 
timber  grov/ing  in  the  deficit  regions  and  at  least  reduce  the  amount  and 
cost  of  timber  imports.  Total  wood  utilization  is  balanced  by  volume 
growth,  but  large  trees  and  valuable  species  are  being  used,  whereas  re- 
growth  occurs  on  small  trees  of  inferior  quality. 

Demand  factors  are  of  particular  significance  in  planning  the  use 
of  commercial  forests,  since  the  marketing  of  products  must  be  recognized 
as  the  mainspring  of  industrial  forestry.  ^'Jhat  consumers  will  pay  for 
conversion  of  trees  into  lumber,  paper,  and  other  products  vdll  determine 
long-time  employment  and  capital  returns.   Investments  in  timber  grov/ing 
should  be  governed  by  prospective  demands  for  timber  products,  with  an 
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adequate  reserve  of  publicly-oimed  timber  for  energencies  or  for  production 
in  response  to  new  deinands.   In  the  light  of  present  trends  in  wood  use  and 
population  grovrbh,  it  is  estimated  that  future  wood  consumption  will  vary 
from  recent  levels  of  about  14  billion  cubic  feet  up  to  19  billion  cubic 
feet  of  wood  annually.  Many  national  policies  affecting  population,  employ- 
ment or  construction  activity,  however,  will  influence  actual  market  demands 
for  timber  products. 

The  intensity  of  management  on  forest  lands  is  also  influenced  by 
national  policies  such  as  those  involving  tariffs.  The  tariff  increases 
in  1930  and  subsequent  foreign  retaliation  explained  in  part  the  loss  of 
foreign  markets  by  domestic  producers  of  Douglas  fir,  redwood,  and  other 
lumber  species.  Proposals  for  tariffs  to  enable  wood  producers  in  the 
United  States  to  supply  all  our  pulpvrood  and  paper  requirements  involve  a 
choice  between  national  welfare  and  benefits  to  forest  industries.  Since 
more  than  50  percent  of  our  pulp  and  paper  consumption  is  imported,  divert- 
ing demands  to  domestic  forest  industries  would  increase  the  intensity  and 
profitability  of  forestry  in  this  country,  but  at  the  same  time  exports  of 
other  products  from  the  United  States  undoubtedly  would  be  reduced. 

The  desirable  intensity  of  management  for  timber-growing  lands  is 
also  beclouded  by  a  number  of  other  economic  factors.   Over-optimistic  in- 
vestments have  been  made  in  the  purchase  of  many  large  timber  holdings. 
Subsequent  installation  of  sawmills  created  capacity  alr.iost  twice  that 
required  to  produce  even  the  peak  lumber  demands  of  the  predepression 
years.  The  need  for  income  to  meet-  hea.-^ry   interest  pay:.ients  on  bonded  in- 
debtedness, taxes,  and  protection  costs  in  turn  necessitated  either  rapid 
timber  liquidation  or  bankruptc3''.  At  the  same  time  declining  demands  for 
lui.iber  in  both  domestic  and  export  markets  aided  in  bringing  about  lower 
prices  and  profits  than  expected.  Low  investment  returns  in  an  over- 
expanded  lurabering  industry  have  darkened  the  outlook  for  sustained  yield 
forestry.  The  existence  of  thousands  of  small  tiidber  holdings  as  well  as 
excess  capacity  has  tended  to  intensify  competitive  conditions  in  the 
lumber  industry. 

The  deflation  of  speculative  timber  values  and  an  apparent  need  for 
reduction  of  plant  capacity  have  many  counterparts  in  agriculture  and  in- 
dustry.  If  economists  can  find  desirable  means  of  curing  agricultural 
"surplus"  problems,  perhaps  foresters  can  adopt  the  saine  methods  for  solv- 
ing these  problems  of  timber  production, 

I'jhile  short-run  influences  often  make  forest  investments  appear 
unattractive,  economic  incentives  favor  more  intensive  managOJient  and 
permanent  forest  industries.   Frequent  cutting  by  selective  logging 
methods  has  been  made  possible  in  most  timber  regions  by  the  development 
of  roads  and  efficient  tractor  and  truck  equipment.  Cutting  the  larger 
high-value  trees  usually  makes  possible  the  early  liquidation  of  a  large 
part  of  forest  investments,  and  at  the  same  time  converts  stands  into 
grov/ing  stocks  of  vigorous  trees  capable  of  rapid  value  increment. 
Studies  in  regions  such  as  the  pine  belt  of  the  Sierra  Nevada  foothills 
indicate  the  feasibility  of  obtaining  high  rates  of  earnings  on  trees 
left  in  selectively  cut  stands.   It  is  essential  that  ovmers  initiate 
selective  cutting  methods  before  timber  reserves  are  depleted,  however, 
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Forest  nanagement  for  continuous  timber  crops  is  also  boin^  influ- 
enced by  trends  in  interest  rates.  Lev;  earnings  in  timber  industries  in 
the  past  have  resulted  in  pressure  to  liquidate  investr.ents  in  order  to 
reinvest  in  alternative  enterprises  promising  greater  returns.  Declining 
trends  in  interest  rates,  bringing  about  levels  of  5  to  5  percent  and  even 
less  for  industrial  bonds,  place  even  lov:  earnings  of  forest  investments 
in  a  more  attractive  light.  These  economic  trends  favoring  continuous 
management  and  incomes  over  long  periods  are  of  considerable  importance 
since  forest  use  on  the  large  areas  of  private  lands  v;ill  be  determined  by- 
prospective  profit  if  private  initiative  is  preserved. 

In  view  of  trends  in  timber  consumption  and  prospective  timber 
supplies,  it  appears  to  be  vjise  policy  in  the  case  of  the  depleted  and 
poorest  forest  lands  to  provide  only  protection  from  fire  in  order  to 
preserve  watershed  values  and  adjoining  timber.  Young  stands  on  acces- 
sible areas,  on  the  other  hand,  promise  returns  on  investments  in  protec- 
tion and  stand  improvement.   Remaining  virgin  forests,  in  particular,  often 
may  be  managed  profitably  for  sustained  yields  Y;hen  of  high  growth  capacity 
and  accessibj.e  to  markets,  and  vjhen  excess  plant  capacity  does  not  coiapel 
rapid  depletion.  The  better  forest  areas  may  be  expected  to  yield  a  dif- 
ferential rent  from  the  production  of  timber  crops. 

Large  areas  of  depleted  cutover  and  poor  timber  lands  offer  few 
inducements  to  private  management,  since  incomes  vjill  be  limited  and  long 
deferred.  ITith  public  ovjnership,  there  is  a  question  as  to  hov7  great 
ultimate  returns  on  present  expenditures  must  be  to  become  "profitable", 
P'-ublic  outlays  to  rehabilitate  forest  resources  often  show  promise  of 
little  net  return,  yet  productive  timberlands  will  benefit  future  genera- 
tions. Many  recent  expenditures  to  maintain  forest  resources,  moreover, 
have  been  made  by  public  agencies  as  part  of  an  emergency  spending  program, 
and  standard  cost  accounting  systems  do  not  indicate  the  profitability  of 
public  investments  when  unemployment  of  labor  and  capital  is  prevalent. 
Nevertheless,  alternative  incomes  from,  investments  of  relief  funds  should 
be  appraised  in  a  national  planning  program  when  expenditures  can  bo  made 
for  hospitals,  housing  projects,  or  production  of  commodities. 

The  allocation  of  public  funds  for  forest  protection  and  management 
at  various  degrees  of  intensity  is  important  in  forest  planning.  Since 
privately  ovmed  lands  are  of  greater  area  and  value  than  publicly  owned 
lands,  forest  investments  might  be  made  most  economically  if  concentrated 
on  the  more  productive  private  forests  where  returns  are  potentially 
greatest.  Spending  public  funds  on  private  lands  is  justified  by  the 
social  benefits  from  cheaper  forest  products  and  fix)m  the  supplementary 
forest  uses  v;hich  yield  non-monetary  returns. 

Policies  to  Promote  Best  Forest  Use 

Forest  policies  to  make  effective  the  classification  of  lands  for 
combinations  of  forest  uses  and  for  intensity  of  timber  management  may  be 
sumraarized  briefly  as  (1)  provide  adequate  fire  protection  on  all  forest 
lands  to  insure  some  kind  of  vegetation,  (2)  promote  intensive  forestry 
on  the  more  productive  lands  to  produce  timber  for  prospective  demands, 
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(3)  expend  funds  for  forestry  purposes  according  to  timber  growing  capacity 
and  prospective  benefits,  (4)  foster  permanent  operations  to  maintain  stable 
communities  and  industries. 

Policies  designed  to  attain  the  best  use  of  forest  lands  apply 
chiefly  to  areas  in  private  ovmership.  Privately  ovmed  lands  make  up 
three-fourths  of  the  commercial  forest  area,  and  include  the  most  valuable 
timber  and  the  more  productive  sites.  Farm  vroodlots  alone  comprise  30 
percent  of  the  commercial  forest  area.  Sixty  percent  of  the  remaining 
saw  timber  is  privately  owned.  Ninety  percent  of  the  potential  forest 
growing  capacity  and  95  percent  of  the  forest  drain  is  on  private  lands. 

Public  measures  for  obtaining  the  best  forest  land  use  and  the  best 
intensity  of  management  include  public  ownership,  cooperation  with  private 
ov/ners,  and  regulation  of  forest  practices  on  private  lands. 

Public  ownership  at  present  extends  to  only  120  million  acres  of 
coriimercial  forest  lands,  or  about  one-fourth  of  the  areas  best  suited  for 
timber  production.  Additional  public  lands  with  forest  cover  but  suited 
primarily  for  subsidiary  uses  other  than  timber  production  araount  to  about 
100  million  acres.  Most  public  timber  lands  are  in  national  forests,  al- 
though state,  community,  and  other  federal  ownerships  are  also  important, 
^»Vhile  generally  of  loss  value  than  private  forests,  most  public  areas  arc 
under  fairly  intensive  management  for  combinations  of  timber  production, 
grazing,  recreation  and  other  land  uses. 

Moderate  increases  in  the  area  of  public  forests  appear  probable, 
particularly  for  lev/  value,  depleted,  and  tax  delinquent  lands.  Other 
watershed  and  public  recreational  areas  should  also  be  publicly  ovmod 
where  returns  are  non-monetary  and  vddely  diffused.  Public  acquisition 
of  the  340  million  acres  of  commercial  forest  lands  in  private  o-vmership 
is  at  present  of  little  miore  than  academic  interest,  however,  in  view  of 
the  large  transfer  of  funds  that  would  be  necessary. 

Cooperation  between  public  agencies  and  private  landowners  has 
become  increasingly  important,  with  public  agencies  resorting  to  subsidies 
to  obtain  better  forest  practices,   Financial  and  other  aids  are  given  to 
promote  forest  protection,  selective  cutting,  and  permanent  operations. 
In  view  of  the  public  interests  involved,  this  policy  of  assistance  in 
return  for  maintaining  forest  lands  in  productive  condition  should  bo 
continued.  Providing  more  adequate  protection  from  fires,  insects,  and 
disease  through  Federal  and  State  agencies  is  not  only  economically  feas- 
ible, but  justified  by  social  values  in  forest  lands  and  in  the  case  of 
fires  by  responsibility  of  the  public  for  causing  heavy  losses,  A  public 
system  of  low  cost  forest  fire  insurance  would  increase  the  security  of 
private  forest  investments.   Federal  credits  at  lev/  interest  rates, 
modeled  along  farm  credit  lines  perhaps,  could  promote  permanent  forest 
industries.  Taxation  of  forest  land  should  be  adjusted  for  sustained 
operations.  Cooperative  producing  and  marketing  associations  could  be 
fostered  as  a  means  to  better  forest  utilization.   I^esoarch  in  forest 
management  and  marketing  should  be  continued. 
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In  addition  to  public  ov.morship  and  public  assistance,  rogulations 
to  obtain  dosirablo  forest  practices  ma3'  be  applied  whore  nooded.  Reason- 
ably effective  public  controls  to  insure  slash  disposal  and  fire  protection 
have  been  initiated  by  various  states.  The  short-lived  NI'JA  attorapted  to 
improve  forest  utilization  practices  through  "industrial  solf-govem^-ient", 
but  uniformity  of  regulation  and  control  of  minority  olcnents  was  found  to 
bo  difficult.  It  is  possible  that  additional  public  controls  over  forest 
use  may  be  necessar^i^,  similar  perhaps  to  those  in  countries  such  as  Sweden 
where  intensive  forest  protection,  approved  cutting  methods,  and  planting 
are  compulsory  and  accepted  features  of  forestry.  Costs  in  excess  of  those 
for  quick  liquidation  may  be  involved,  but  such  expenses  are  borne  by  all 
forest  ovmers  and  become  part  of  the  timber  supply  price.  The  social  phil- 
osophy regarding  regulation  in  the  United  States  has  not  crystallized  in 
favor  of  complete  public  control  over  the  use  of  natural  resources.  Trends 
in  zoning  and  urban  regulations  nevertheless  indicate  that  public  control 
over  land  utilization  ultimately  v/ill  replace  the  philosophy  of  laissez- 
faire  in  order  to  protect  social  values  in  forests  or  other  natural  resources. 

The  best  use  of  forest  lands  may  thus  be  approached  through  classi- 
fications for  alternative  uses,  for  combinations  of  supplementary  forest 
uses,  and  for  intensity  of  management.  Such  classifications  should  rest 
upon  economic  analyses  of  the  ultimate  costs  and  benefits  to  all  social 
groups.  Land  use  policies  involving  a  combination  of  public  ownership, 
assistance  to  private  landovmers,  and  public  regulation  of  forest  prac- 
tices appear  desirable  in  order  to  realize  productive  forests,  profitable 
and  stable  industries,  and  permanent  forest  employ..ient , 
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lliere   are   at  least  two   features  of  this  par) or  that  rialce  it  of  un- 
usual value  to   all  those   interested  in  land  plannin^^.     The  first  is  the 
display  of  coa^s  irhich  can  be  used  as  coMres  of  best  use,     Tlieso  goals 
are   equally  applicable   to   appraising  or  planning  other  land  uses.     De- 
pendable ;;oals  have  been  so  -luch  needed  in  riany  of  the  recent  action 
procsratas   that   a  review  of  thoso  given  here   seems  to  be   justified  in  the 
light  of  giving   them  the   emphasis  which  they   desen^e.     A  broad  general 
statement   of   these  goals   ic  given  in  this  paper.      To  get   a  more   specific 
statement,   I  ai.:  quoting  from  the  May,    1939  Journal  of  Farm  Economics. 
In  this  issue,    David  'Teeks   and  11.    R,   Josephson  list  the  followin;_,  goals: 

"1,      Increased  per-capita  net  real  income. 

2.  Reduced  dispersion  of  income, 

3,  Pemianonce   of  income.'' 

These  goals  may  well  become  the  socio-economic  philosophy  of  all 
economic  planners,  particularly,  of  thor^^e  dealing  with  land.  One  ex- 
ai'iiple  is,  porhaps,  sufficient.  Trends  in  agriculture  toward  large 
moch.anizcd  farm  units,  vihich  frenuently  go  far  beyond  the  point  of  the 
"least  cost  combination",  could  well, bo  judgod  in  the  light  of  these 
goals,  A  lan.d  use  program  omrinating  from  such  an  application  might  be 
rather  startlingly  effoctivc  in  solving  the  surplus  population  problems 
of  agriculture  in  aru^.s  which  have  the  best  form  lands.  As  a  further 
result,  subsistence  farming  on  cut-over.'  forest  lands  might  not  then  be 
quite  so  necessary  for  some  people.   The  second  feature  is  the  optimism 
concerninc;  sufficient  growth  of  timber,  totether  with  mature  stands  to 
adequately  care  for  our  im.iediate  and  distant  future  needs.   This  state- 
ment is  a  bright  ray  of  light  piercing  the  gloom  v/hich  has  been  created 
by  most  v/riters  on  this  subject  during  the  last  twenty  or  thirty  years. 
Perhaps  somewhat  more  emphasis  should  have  been  given  to  local  exceptions. 
Depletion  and  lack  of  sufficient  grovrbh  prevail  in  areas  nearest  to  market, 

Statements  concerning  required  intensity  of  management  for  forests 
of  different  qualities  are  appropriately  made.   The  theory  of  efficiency, 
capacity,  and  productivity  might  well  have  been  used  in  this  connection. 
That  public  funds  have  not  been  spent  on  this  basis  is  not  over- eiir-)hasi zed. 
Some  rather  poor  national  forests  hove  had  more  than  their  share  of  pub- 
lic fvjids.  In  this  connection,  there  seems  to  be  a  need  for  considering 
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shifts  in  public  expenditures  from  public  to  private  forest  lands.  These 
e:^} en di -Lures  F.i;^ht  be  nade  to  correspond  v/ith  fulfillment  of  required 
forestry-  practices  on  the  part  of  private  tinber  land  owners.  This  would 
be  simila;.-  to  payments  to  farmers  for  soil  conser'/inG  practices  under  the 
A^.;ricultu::'al  Adjustment  Administration. 

Questions  are  raised  conceminf:  the  advisability  of  using  relief 
labor  for  iirrprovement  of  forests.  This  seems  entirely  proper.  As  an 
example,  it  appears  that  this  labor  mi^ht  in  some  instances  be  used  more 
productively  in  conservin{^  human  resources.  This  f.oal  mitht  result  in 
iinprovin;.  subsistence  communities  found  on  cut- over  lands  by  moving  some 
of  them  to  the  best  available  lands,  making:  closer  settlement,  and  build- 
ing roads  and  schools. 

Statements  on  federal  forest  credits,  firo  insurance,  and  taxation 
refoim  all  sound  faimliar  to  the  a^^ricultural  economist.  There  seems  to 
be  no  reason  why  similar  measures  mi{^it  not  be  justified  for  forestry, 
particularly,  to  promote  farm  and  small-scale  forestry. 

Sawmill  "over- capacity"  might  well  have  been  discussed  along  with 
the  large  element  of  monopoly  price  control  which  exists  in  many  areas, 
Lacl:  of  price  competition  amont^  retailors  is  another  matter  of  grave  con- 
cern in  respect  to  "over-capacity •■  of  savjnills. 

The  relation  of  tariff  manipulation  to  foreign  lumber  demand  has 
been  treated  briefly.  Perhaps  one  should  add  to  this  statement  the  need 
for  exchanf^e  by  foreign  nations  if  lui.ibor  is  to  bo  purchased  from  the 
United  States*  This  will  involve  lov/or  industrial  tariffs  to  permit 
greater  importations.  The  lurabor  industry  is,  it  appears,  in  about  the 
same  position  c.s  v;hec.t  and  cotton  producers  v/ho  must  depend  upon  foreign 
sales  for  a  largo  part  of  their  income,  ?rom  the  same  sources  inspiring 
some  fanaors  to  ask  for  higher  tariffs,  not  r,   few  lurabormen  think  that 
the  cure  for  the  evils  of  high  tariffs  is  more  high  tariffs;  particular- 
ly, on  their  particular  products. 

Under  the  section  entitled  "Alternative  Uses  for  Forest  Lcjids", 
some  consideration  is  given  to  settlement  of  cut-over  lands  for  agri- 
culti.i.ral  use.  It  is  the  conclusion  that  not  much  more  mil  be  cleared 
imless,  to  quote,  "the  unemployment  problem  gets  bad  enough  to  force 
partial  reversion  to  pioneer  conditions."  The  facts  are  that  such  con- 
ditions now  prevail  and  have  prevailed  since  1933.   These  lands  are 
being  cleared  now,  by  a  local  surplus  of  rural  population,  by  drought- 
stricken  farmers  from  prairies,  and  by  some  unei.iployed  industrial  people. 
Cheap  improved  lands  mean  nothing  to  any  of  them  since  they  have  meagre 
funds  with  which  to  purchase.  Farm  lands  in  older  areas  reverting  to 
timber  may  offset  this  new  clearing,  but  this  clearing  will,  no  doubt, 
continue  indefinitely.!  There  is  a  serious  need  of  preventing  exploita- 
tion of  these  people  by  owners  of  cut-over  lands,  both  as  to  t)rices  asked 


1  Recently  Cooperative  "Bulldozer"  Associations  have  been  formed  throgh 
the  Fan  Security  Administration,  vrtiich  are  cut  tin;;  costs  of  pulling 
stuiTips  to  one-fourth  or  less— as  little  as  )7.00  per  acre  in  northern 
Idalio , 
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«in.d  as  to   quality  o±   lands  sold.     The  need  for  land  classification  and 
zoning  becomes  appai'ent  in  this   coiir.ection,     LO:^:islation  designed  to  pre- 
vent onerous  land  contracts   for  thene  cut-over  lands,    and  for  that  matter 

on  all  faiT'i  lands,  might  well  be   considered. 

More  iiiGht  be   jaid  about   "brusn  burning"  on  protective   forests. 
Such  bums  seem  definitely  beneficial  for  gane  ranges  as  well   as   for 
livestocl:  {;;razing  under  certain  conditions.     This  is  particularly  appli- 
cable  for  elk  on  their  vjinter  ranges. 

An  active  public  opinion  v/hich  backs  up  ranr.ers  in  allotting  the 
correct  aiiount  of  grazing  rights  on  the  national  forests  is  desirable. 
Here   ac-;ain,   the  goals  of  ''increased  net  real  income",    "reduced  disper- 
sion of  inco?:aes'',    and  ''pei-manonco  of  income"  need  to   com.e  to  focus.      In 
^.eneral,   this  paper  is  a  brief,   cleai',   concise  statement  of  the  best  use 
of  the  forest  lands  in  the  light  of  current  economic  and  social  trends. 
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Preceding  papers  in  this  series  have  covered  quite  thoroughly  the 
problems  of  the  management  of  resources  on  the  public  lands.  To  manage  re- 
sources there  must  be  some  assurance  of  tenure  and  control.  How  else  can  long- 
time contracts  or  development  processes  be  undertaken?  Consequently,  it  must 
be  assumed  that  the  public  domain,  placed  in  particular  iises,  such  as  forestry 
recreation,  or  defense,  be  protected  from  claimants  and  that  tenure  for  grazing 
resource  development,  and  protection  of  resources  not  be  disturbed. 

The  management  of  the  public  lands  under  existing  laws  has,  therefore, 
some  unique  problems  not  common  to  the  management  of  the  resources  on  those 
lands e  Management  of  the  land  implies  authority  to  either  retain  or  dispose 
of  land,  whichever  action  is  in  the  public  interest.  It  is  generally  recog- 
nized that  indiscriminate  disposal  of  the  public  lands. ended  sometime  between 
1900  and  1930  and  that  management  of  lands  dovetailed  into  the  general  policy 
at  about  the  same  time. 

CHANGES  IN  PUBLIC  LAND  POLICY 

The  change  in  attitude,  which  shifted  public  thinking  from  a  philos- 
ophy of  private  ownership  solely  to  one  of  public  management  of  some  lands, 
is  an  interesting  phase  of  our  public-land  history. 

In  the  past  200  years  the  pattern  of  ownership  and  use  of  four- 
fifths  of  the  land  in  the  United  States  has  undergone  a  complete  change.  The 
title  to  approximately  80  per  cent  of  the  total  area  which  at  one  time  was. 
Federal  lands  has  been  transferred  to  private  ownership.  Some  of  the  more 
difficult  problems  of  managing  the  remaining  public  domain  arise  from  the  fact 
that  laws  designed  to  meet  a  situation  in  the  humid  eastern  areas  or  in  the 
more  productive  middle  western  States  are  still  applicable  to  arid  land  of 
the  West. 

The  policy  of  alienation  was  developed  at  a  time  when  land  was  the 
most  abundant  commodity  in  the  country.  Progress  of  the  United  States  de- 
pended upon  the  use  of  natural  resources.  The  immediate  economic  interest  of 
individuals  and  communities  lay  in  the  exploitation  of  these  resources,  re- 
gardless of  the  consequences  to  future  values  or  productivity.  Agricultural 
values  were  regarded  more  highly  than  any  other.  This  may  have  been  because 
the  soils  and  climate  in  the  eastern  and  middle  western  States  were  such  that 
nearly  all  of  the  land  had  a  high  potential  value  for  crop  production.  Further- 
more, the  agricultural  use  of  the  land  was  adapted  to  the  techniques,  th$ 
equipment,  and  the  capital  that  was  available  to  persons  at  the  time.  Rapid 


and  almost  unregulated  disposal  of  land  in  small  operating  units  iias  a 
practical  means  of  developing  the  agricultural  resources  and  establishing 
quickly  a  self-sustaining  economy.  Multiple  values  which  are  emphasized  so 
strongly  today  were  present  then,  but  recognition  of  these  and  the  interest 
in  public  land  values  had  to  await  growth  of  population  and  full  economic 
development  of  the  surface  resources. 

The  shift  in  emphasis  from  disposal  to  one  of  retentican  and  manage- 
ment had  a  sound  economic  foundation.  True,  the  remaining  public  land  is 
less  productive  for  agricultxire  than  th©  land  which  was  settled  during  the 
last  century,  but  with  the  maturity  of  the  country  has  come  the  recognition 
that  the  values  of  certain  developed  tracts  depend  largely  upon  resoiirces 
which  originate  in  other  areas.  The  Bureau  of  Land  Management '^s  policy  in 
watershed  management  and  in  the  conservation  of  underground  water  recognizes 
that  the  retention  of  certain  tracts  on  which  other  areas  are  dependent  is 
in  the  best  public  interest,  if  we  interpret  the  public  interest  as  being 
the  most  complete  use  of  available  resources  and  the  protection  of  agricul- 
tural and  other  established  interests.  jRie  Bureau  has  now  to  decide  whether 
land  will  be  retained  in  Federal  ownership,  n^ether  it  can  be  better  managed 
by  the  States,  or  will  yield  its  greatest  values  in  private  ownership  and 
direction.  Nevertheless,  we  are  still  operating  under  laws  which  were  passed 
before  the  first  transcontinental  railroad  was  built,  when  the  total  popula- 
tion was  less  than  25  million  and  when  less  than  300  million  acres  of  land 
were  in  farms. 

The  history  of  the  public  domain  and  the  evolution  of  public  land 
policies  is  an  interesting  subject  and  one  which  explains  many  of  our  current 
problems.  Chart  1  summarizes  the  disposals  of  land  through  grants  to  states 
and  corporations  by  cash  entries  and  sales  and  under  the  homestead  laws. 
Altogether,  title  to  more  than  one  billion  acres  of  public  land  has  been 
transferred  under  one  or  the  other  of  these  laws, 

RBCENT  TRENDS  IN  LAND  ADMINISTRATION 

Land  disposals,  as  such,  have  declined  from  approximately  3  million 
acres  per  year  at  the  beginning  of  1910  to  not  more  than  300,000  acres  per 
year  in  1950,  The  authority  for  control  and  management  of  187,000,000  acres 
of  remaining  public  lands  rests  primarily  with  the  provisions  of  the  Taylor 
Grazing  Act.  This  Act  in  addition  to  providing  for  the  management  of .  grazing 
lands  under  grazing  districts  and  the  leasing  of  other  tracts  for  grazing 
purposes,  grants  to  the  Secretary  of  the  Interior  the  authority  to  classify 
land  prior  to  disposal,  yet  includes  the  authority  to  make  exchanges  of  public 
land  for  State  land  and,  when  it  is  in  the  public  interest  to  do  so,  to  ex- 
change private  land  for  public  land.  These  with  the  provisions  for  the  sale 
of  public  lands  are  the  important  working  tools  irtiich  the  Bureau  of  Land 
Management  employs  for  its  program  in  land  management  and  protection* 
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MANAGEMENT  0:F  PUBLIC  LANDS 

Authority  to  dispose  of  lands  selectively  was  lacking  until  the 
passage  of  the  Taylor  Grazing  Act  in  1934  which  gave  to  the  Secretary  of  the 
Interior  the  authority  to  classify  land  as  to  suitability  prior  to  disposal 
under  the  homestead  and  desert  land  laws.  This  authority  also  provides  the 
means  by  which  lands  may  be  held  in  public  ownership  in  connection  with  public 
programs  o  With  the  passage  of  the  Act,  frtiich  established  grazing  districts 
for  the  protection  of  the  natural  resources  on  public  lands,  all  public  lands 
were  withdrawn  from  entry  by  two  Executive  orders — the  first.  No,  6910  was 
promulgated  in  1934,  and  the  second  which  withdrew  the   remaining  public  lands, 
No»  6964,  was  promulgated  early  in  1935 «  These  orders  are  sometimes  credited 
with  the  closing  of  the  public  domain.  Actually,  existing  land  laws  were  not 
changed o  However,  the  law  and  the  public  land  orders  did  provide  the 
Department  of  the  Interior  with  the  authority  to  control  applications  for 
land  and,  by  this  means,  to  direct  the  use  and  settlement  of  the  remaining 
public  land  in  the  United  States. 

The  law  specifically  provides  that  land  either  within  and  outside 
of  grazing  districts  can  be  made  available  for  entry  under  existing  land 
laws  if  the  land  is  first  classified  as  being  more  valuable  for  the  purpose 
intended  than  for  grazing  or  for  other  alternate  useSo  Land  is  also  classified 
as  being  proper  for  acquisition  by  States  under  lieu  selection  or  through  the 
medium  of  land  exchanges . 

An  interpretation  of  this  Act,  consistent  with  the  usual  definition 
of  land  classification  and  with  the  administration  of  public  land  areas, 
would  have  zoned  areas  of  land  for  particular  uses.  In  practice  the  Department 
of  the  Interior  has  elected  to  accept  applications  for  land  by  tracts , except 
where  certain  areas  of  land  are  withdrawn  by  specific  land  orders  o  This  puts 
upon  the  Bureau  of  Land  Management  the  responsibility  for  classifying  for 
disposal  any  small  tract  of  land  which  an  individual  or  State  desires  to 
acquire. 

TRACT  CLASSIFICATION 

Effective  classification  can  be  done  only  by  a  careful  study  of 
entire  areas  where  consideration  is  given  not  only  to  the  resources  and  values 
of  a  particular  tract  but  also  to  the  influence  which  the  change  in  use  of  one 
tract  would  have  on  the  remaining  areas  of  public  lands.  We  are  required, 
however,  by  custom  to  act  on  each  application  however  made  and  for  whatever 
purpose.  Applications  are  made  for  homesteads,  public  sales,  exchanges, 
desert  land  claims,  and  other  purposes. 

During  the  fiscal  year  1951  1,648  tracts  embracing  563,000  acres 
were  classified  as  suitable  for  disposition  as  homesteads,  desert  land  claims, 
exchanges,  or  public  sales,  and  during  the  same  period  985  tracts  embracing 
428,000  acres  of  lands  were  classified  as  not  suitable  for  disposition.  In 
addition,  approximately  21,000  acres  were  classified  as  being  suitable  for 
lease  and  sale  as  small  tracts. 


'■  'iLRBA  CLASSIFICATION 

The  land  classification  activities  of  the  Bureau  in  1951  included 
area  studies,  primarily  in  the  Missouri  River  Basin,  nhich  classified  110,000 
acres  as  suitable  for  disposition  and  classified  1,068,000  as  not  being  suit- 
able for  disposition.  Of  nearly  8  million  acres  examined  under  the  program 
to  date  260,000  were  designated  suitable  for  disposition.  One  of  the  most 
acute  needs  of  the  Bureau  in  its  land  classification  work  is  for  more  basic 
information  on  the  condition  of  the  public  lands,  the  soils,  degree  of  erosion, 
and  availability  of  water  and  productivity.  If  area  classifications  gave  this 
information  for  all  of  the  public  lands  in  the  United  States,  the  Bureau  would 
have  a  basis  for  laying  out  long-time  plans  for  the  development  and  use  of 
resources  on  the  public  domain.  Ifithout  the  general  classifications,  action 
on  an  application  for  any  segment  must  be  made  with  little  regard  for  its 
effect  on  other  public  lands  or  on  the  economic  activities  in  the  area.  At 
the  present  time  only  about  4-  per  cent  of  lands  are  so  classified,  and  al- 
though the  value  of  these  studies  in  the  management  and  disposal  of  lands 
has  been  amply  demonstrated,  little  progress  can  be  made  until  funds  for 
this  work  are  made  available. 

THE  PATTBEIN  OF  PUBUC  lANDS 

Chart  2  shows  the  dispersed  nature  of  public  lands  in  one  area. 
Simplified  for  presentation  it  shows  holdings  of  private  land,  blocks  of 
state  lands,  reservations  for  public  uses  such  as  national  forests,  fish  and 
wildlife,  stock  driveways,  and  water  reserves.  Iflnd  reserved  for  development 
by  Federal  programs  for  irrigation  and  for  developaent  of  water  resources, 
Indian  reservations,  national  parks,  reserves  for  state  or  local  community 
purposes,  reserves  for  watershed  protection,  and  land  held  for  the  develop- 
ment of  grazing  and  forestry  resources,  which  a  re  present  in  other  areas  add 
to  the  complexity  of  the  public  land  management  pattern. 

Some  of  the  scattered  isolated  tracts  of  public  land  could  be 
effectively  administered  as  private  lands  and  undoubtedly  some  of  the 
patented  tracts  mingled  with  public  lands  would  be  more  productive  under 
public  management. 

A  carefully  worked  out  program  for  an  improvement  of  the  pattern 
would  involve  the  selective  sales  of  public  domain  and  exchanges  of  public 
for  state  or  private  lands.   Some  areas  would  probably  be  classified  for 
small  tract  development.  Area  studies  may  show  some  vacant  lands  suitable 
for  homestead  or  desert  land  entry. 

LIEU  lANDS  AND  EXCHANGES 

The  Taylor  Grazing  Act  provided  specifically  that  States  which  had 
not  been  panted  their  full  acreage  of  lands  for  the  support  of  State  institu- 
tions could  select  an  alternate  area  from  the  remaining  public  lands.   It  pro- 
vided also  that  under  certain  conditions  the  States  could  exchange  State  lands 
for  public  l#nds  and  also  that  the  Government  could,  when  in  the  public 
interest,  exxihange  public  lands  for  private  lands. 
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STATE  SBIJSCTIONS 

The  right  of  lieu  selection  was  no  more  than  the  confirmation  of 
the  land  grants  to  States  which  date  from  early  public  land  historjo  An 
ordinance,  dated  1775,  reserved  one  section  (section  16)  in  each  township 
as  a  school  grant  for  the  territory  of  Ohio.  This  polipy  was  continued 
with  the  organization  of  the  States  with  a  tendencey  for  more  liberal  grants 
of  lands  to  the  States »  When  Utah,  Arizona,  and  New  MexLco  were  admitted  to 
the  Union,  each  State  was  allowed  four  sections  of  land  in  each  townshipo  As 
some  of  the  specified  townships  granted  to  States  had  already  been  appropriated 
or  were  included  in  Federal  reservations.  States  were^  granted  the  right  to 
select  substitute  areas  from  remaining  public  lands  o  An  Act  in  1891  ex- 
tended the  principle  of  indemnity  selections  in  lieu  of  appropriated  land 
in  school  sections  to  provide  for  the  selection  of  lands  ih  lieu  of  '^x^mrifi 
embraced  in  Indian^  military^  and  other  reservations  o  In  flome  of  the  Western 
States  Tirtiere  large  areas  of  land  are  withdrawn  for  specific  purposes,  such  as 
national  forests,  the  indemnity  selection  presents  a  considerable  problem 
in  public  land  management  to  the  States  :aJa  well  as  to  this  Bureauo 

Some  of  the  States  have  exercised  most  of  their  lieu  selection 
rights  o  Others  do  so  only  when  it  is  apparent  that  a  particular  tract  of 
public  land  may  be  disposed  of  to  the  advantage  of  the   State o  The  selection 
of  isolated  or  key  tracts  by  the  State  may  disrupt  a  carefully  planned  pro- 
gram of  management  on  public  lands «  In  the  interest  of  good  management  '•j'ae 
Bureau  should  endeavor  to  clarify  the  position  of  State  land^,  particularly 
in  those  States  Yihere   considerable  areas  remain  for  selectiono 

STATE  EXCHANGES 

The  Taylor  Grazing  Act  provides  also  for  exchanges  of  public 
land  with  the  States  for  land  of  equal  value  or  of  equal  acreageo  Since  1947, 
exchanges  have  been  made  only  on  the  basis  of  equal  value «  The  Ac^.  djjctscts 
the  Secretary  to  proceed  with  exchanges  with  the  States  when,  lands  selected 
by  the  State  within  grazing  districts  lie  in  a  body  so  located  as  not  to 
interfere  with  the  administration  of  or  with  the  vaine  of  public  land5<.  The 
Department  can  reject  State  applications  for  exchanges  of  land  which  is 
needed  for  particular  public  programs «  This  authorization  for  exchfioiges 
provides  Jbhe  Bureau  with  machinery  which  could  be  beneficial  to  -the  land 
programs  'of  both  the  Federal  and  State  Governments »  To  make  effective  osa 
of  this  authorization,  however,  the  Bureau  will  have  to  take  some  jjaltiative 
on  exchanges^  first  to  locate  lands  available  for  exchange  with  the  States, 
and  second  to  propose  exchanges  that  will  be  advantageous  to  alJ.  management 
programs  o 

Exchanges  have  been  proposed  to  States  by  other  Federal  agencies 
for  state  lands  within  reservations o  In  these  cases  the  selected  lands  usually 
come  from  areas  managed  by  the  Bureau  of  Land  Management «  As  neither  the 
State  nor  the  Federal  agency  is  concerned  with  the  Bureau  of  Land  Management 
programs,  the  proposed  exchanges,  however  beneficial  to  the  particular  agency, 
may  disrupt  completely  programs  of  the  Bureau  of  Land  Management  or  sometimes 
those  of  other  agencies. 


DISPOSAL  OF  SMALL  TRACTS 

The  traditional  land  laws  Of  the  United  States  irete  draim  to  grant 
public  land  either  for  agricultural  purposes  or  to  exploit  the  resources 
carried  -with  the  landc  Except  for  town  sites  the  need  of  land  primarily  for 
homes  and  other  site  purposes  was  not  recognized  until  1938o  The  Small 
Tract  Act  provides  that  land  suitable  for  homes,  recreation,  health,  cabin, 
or  business  sites  may  be  obtained  through  lease  or  through  lease  with  an 
option  to  purchase o  As  shown  by  Chart  3  this  is  a  rapidly  expanding  phase 
of  the  public  land  business.  Nearly  200,000  acres  of  land  have  been  classi- 
fied as  suitable  for  small  tracts.  From  the  standpoint  of  numbers  of  appli- 
cations, this  program  has  become  the  most  important  of  the  Bureau's  disposal 
operations.  Of  approximately  40,000  units  varying  in  size  from  ij  to  5 
acres,  approximately  20,000  have  been  leased  with  the  option  to  purchase, 
and  an  appreciable  number  have  already  been  sold.  Sales  of  small  tracts 
have  been  running  between  100  to  200  a  year,  but  as  present  leases  expire 
the  number  sold  is  expected  to  increase  rapidly.  This  program  makes  land 
available  as  needed  in  expanding  communities  and  provides  land  in  small 
areas  for  specific  purposes,  and  at  reasonable  prices.  Through  this  means 
individuals  may  obtain  tracts  of  land  for  recreation  or  for  part-time 
residences . 

Establishment  of  military  installations,  defense  plants,  and 
other  industrial  developments  in  areas  which  are  predominately  public  land 
areas  have  given  rise  to  a  demand  for  homesites.  Generally  speaking,  the 
use  of  land  for  small  tracts  is  considered  to  have  a  higher  value  than  use 
for  alternate  purposes.  There  may  be  some  exceptions,  particularly  in  this 
period  of  high  timber  and  other  prices,  but  in  competition  with  values  for 
grazing  or  for  agricultural  uses,  the  small  tracts  usually  have  a  definite 
value  advantage «  This  phase  of  the  Bureau  program  can  be  escpeeted  to  con- 
tinue so  long  as  the  population  pressures  increase  in  the  Western  States, 

WITHDRABfALS,  RESERVATIONS,  AND  REVOCATIONS 

Reservations  of  public  lands  are  the  basis  for  the  operations  of 
Federal  land  agencies  in  the  West.  There  are  about  4.08  million  acres  of 
public  land  left  in  the  United  States.  Of  these  approximately  139  million 
are  reserved  as  national  forests;  56  million  are  in  Indian  reservations;  and 
12  million  are  held  as  national  park  and  monument  areas.  App3:*oximately  11 
million  are  retained  in  defense  reservations;  9  million  in  reclamation  areas; 
7  million  in  power  and  water  reserves;  4  million  in  stock  driveways;  and  1,6 
million  in  fish  and  wildlife  areas. 

The  Bureau  of  Land  Management  has  control  over  nearly  180  million 
acres,  most  of  it  in  grazing  districts,  but  not  for  other  specific  purposes. 
As  the  programs  of  the  civil  and  military  agencies  develop,  requests  for 
reservation  of  areas  of  public  land  are  made  to  the  Bureau.  Military 
agencies,  and  others,  do  not  hesitate  to  request  withdrawal  of  public  lands 
from  all  entry  in  order  to  carry  out  their  programs  and  because  of  existing 
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rights  these  withdrawals  offer  a  problem  in  public  land  management.  In 
Alaska  a  general  feeling  is  that  land  suitable  for  developnent  by  individuals 
is  for  the  most  part  held  by  some  agency. 

These  reservations  are  made  under  different  authorizations,  the 
most  important  being  the  broad  Executive  authority  of  the  President  which 
has  been  confirmed  by  the  acquiescence  of  both  courts  and  Congress.   This 
authority  has  been  delegated  to  the  Secretary  of  the  Interior  who  until 
recently  acted  with  the  approval  of  the  Bureau  of  the  Budget  and  the  Attorney 
General.  The  Bureau  of  Land  Management  acts  on  all  such  withdrawals.  This 
authority  is  used  primarily  to  withdraw  areas  for  public  programs  and  limit 
the  uses  of  the  public  domain.   Authority  used  to  withdraw  temporarily 
lands  for  power  sites^  irrigation,  classification,  and  other  public  purposes, 
is  contained  in  an  act  passed  June  25,  1910.  This  act,  which  grants  the 
President  authority  to  withdraw  lands  for  these  specific  purposes,  has 
also  been  delegated  to  the  Secretary  of  the  Interior.  Withdrawals  are  also 
made  under  a  number  of  specific  acts  which  limit  the  provisions  of  the 
withdrawals . 

Authority  granted  to  the  Secretary  to  withdraw  lands  for  reclama- 
tion purposes  under  the  act  of  June  17,  1902,  has  been  delegated  to  the 
Bureau  of  Reclamation.  The  Bureau  of  Reclamation  with  the  concurrence  of 
the  Bureau  of  Land  Management  now  is  in  a  position  to  withdraw  on  its  own 
initiative  lands  which  are  required  for  future  irrigation  development  or 
for  the  development  of  resources  in  connection  with  irrigation. 

Air  navigation  sites  are  withdrawn  by  the  Bureau  of  Land  Management. 
Revocations  of  withdrawals  under  these  acts  may  be  made  by  the  agency  initi- 
ating the  withdrawal.  However,  there  are  withdrawals  under  special  acts  of 
Congress  which  are  effective  until  revocation  of  the  act  itself. 

Under  the  public  land  orders  written  in  1934  and  1935  all  public 
land  including  the  areas  of  grazing  districts  is  withdrawn  pending  classifi- 
cation to  determine  its  best  use.  However,  any  specific  withdrawal  removes 
the  public  lands  from  being  subject  to  reclassification.  Stock  driveways 
authorized  by  an  act  passed  in  1916,  are  administered  by  the  Bureau  of  Land 
Management  and  probably  a  large  proportion  of  the  lands  withdrawn  for  this 
purpose  has  been  made  available  for  other  uses.  Land  in  power  site  reserves 
is  frequently  made  available  for  use  under  the  condition  that  if  necessary 
the  land  will  be  returned  to  the  United  States  for  power  site  purposes. 

The  Department  of  the  Interior  has  no  satisfactory  procedure  for 
reviewing  requests  for  reservations  or  for  revoking  withdrawals.  The 
initiative  is  us\ially  taken  by  the  interested  agency,  such  as  the  Department 
of  Defense  or  the  separate  bureaus  of  the  Department  of  the  Interior.  Table  1 
shows  the  agencies  for  which  in  the  past  two  years  public  lands  have  been 
withdrawn  or  restored  to  the  public  domain  from  previous  withdrawals.  The 
change  from  vacant  to  reserved  status  and  from  reserved  to  vacant  status  is 


an  important  element  of  public  land  transactions  and  changes  the  adminis- 
tration of  large  areas  each  year. 

PROBIEMS  OF  MANAGING  RESOURCES  ON  RESERVED  LANDS 

The  management  of  resources  such  as  grazing,  timber,  and  other 
salable  materials  on  these  withdrawals  is  frequently  confused  by  the  number 
of  agencies  involved.  The  area  may  have  resources  other  than  those  admin- 
istered by  the  withdrawing  agency.  The  withdrawing  agency  may  not  have  the 
organization  or  trained  personnel  for  managint  the  resources.  The  continuity 
of  the  program  of  the  Bureau  of  Land  Management  will  be  improved  considerably 
when  the  management  of  resources  on  these  withdrawn  lands,  exclusive  of 
national  forests  and  other  areas  used  for  specific  purposes,  rests  with  this 
Bureau.   It  should  be  possible  to  work  out  management  procedures  with  the 
responsible  agency  which  permit  the  land  to  be  used  for  the  purposes  for 
which  it  was  withdrawn  without  neglecting  other  valuable  resources  on  the 
area. 

A  more  definite  and  positive  program  is  needed  to  revoke  with- 
drawals of  land  not  used  for  the  purposes  intended  or  in  excess  of  areas 
required  for  the  purpose  for  which  the  withdrawal  was  made  but  as  many 
agencies  and  interests  are  involved  it  promises  to  be  one  of  our  major 
problems  • 

ENTRIES  ON  LAND  PRIMARILY  FOR 
AGRICULTURAL , DEVELOPMENT  . 

Homesteads 

The  remaining  p\}blic  lands  offer  limited  opportunities  for  develop- 
ment under  the  homestead  laws.  Because  the  law  requires  the  improvement  of 
the  land  for  agricultural  production  the  best  opportunities  are  in  areas 
developed  by  public  agencies  for  irrigation  faimng.  High  prices,  increasing 
population,  and  extension  of  our  road  system  bring  applications  for  home- 
steading  on  land  which  normally  would  be  considered  too  dry,  too  awampy,  too 
rough,  or  too  poor  for  cultiv£^tion«  The  660  final  homestead  entries  approved 
in  1952  were  more  than  double  the  number  5  years  before  (see  Chart  )  but  are 
only  a  minute  fraction  of  the  1.4  million  homestead  entides  allowed  since  1862, 

Homesteads,  except  in  Alaska  where  212  were  approved  last  year, 
and  on  reclamation  projects  which  accounted  for  4-09  approvals,  are  not  an 
important  factor  in  modern  public  land  operations.  Chart  4  shows  the  in- 
creasing interest  in  land  entries. 

PUBLIC  AUCTION  SALES  "^:~>  ^.. 

Isolated  tracts  of  public  land  and  tracts  too  rough  and  mountainous 
for  cultivation  are  sold  on  application  to  bidders  when  such  disposition  is 
in  the  public  interest.  The  number  of  sales  and  the  area  sold  have  increased 
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Table  1 

WITHDRA3ffAI5  ANp  RKSTORATIONS  OF  PUBLIC  lAND 
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Atomic  Energy  Commission 
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rapidly  during  the  past  five  years.  As  no  cultivation  nor  quality  standards 
of  the  land  are  required  this  is  a  means  of  disposing  of  our  numerous 
scattered  tracts  to  individuals.  The  protection  afforded  adjoining  owners 
permitting  the  purchase  at  not  to  exceed  three  times  the  appraised  value 
usually  directs  land  into  hands  of  established  managers. 

The  provision  has  been  abused  by  adjoining  owners  enough  that 
regulations  may  need  revision  but  in  general  the  sale  of  more  than  100,000 
acres  in  773  tracts  improved  the  land  pattern  of  the  Bureau  and  placed' land 
under  closer  supervision. 

Application  to  purchase  lands  have  been  stimulated  by  the  value 
of  resources  such  as  timber,  gravel,  etc.  Classification  and  appraisal  of 
tracts  for  sale  should  consider  the  value  of  all  resources  and  the  contri- 
bution which  the  tract  can  make  to  public  programs.  As  a  matter  of  insuring 
full  use  of  public  values,  the  interest  of  other  federal  agencies  and  of 
State  agencies  should  be  considered  before  the  land  is  determined  to  be  suit- 
able for  disposal. 

DESERT  LAND  ENTRIES 

Interest  in  desert  land  for  individual  irrigation  development  is 
at  a  high  pitch.  High  prices  for  certain  commodities,  improved  methods  of 
drilling  and  pumping,  and  speculative  values  in  land  have  combined  to  bring 
on  a  flood  of  applications.  Originally  aimed  to  achieve  development  of  small 
sources  of  surface  water,  the  desert  land  act  has  a  poor  historical  record. 
Of  160,000  original  entries  on  33  million  acres  of  land  only  about  1/3  on  10 
million  acres  progressed  to  the  point  of  final  entry.  The  area  of  land 
actually  put  into  and  remaining  in  production  is  very  questionable. 

Applications  for  desert  land  entry  usually  propose  drilling  of 
wells  and  pump  irrigation,  reqtiiring  in  most  locations  an  investment  of 
20,000  to  30,000  dollars.  During  1951  the  Bureau  received  994  applications 
of  which  910  were  presented  for  field  examination.  Of  the  applications 
acted  on  281  were  classified  as  suitable  for  disposition  and  318  were  classi- 
fied as  not  suitable.  Decision  on  many  was  withheld  pending  procurement  of 
data  necessary  for  intelligent  classification.  Final  entry  was  accepted  on 
only  75  cases  covering  10,600  acres. 

The  policy  of  the  Bureau  has  been  to  reject  these  applications  un- 
less the  land  is  suited  for  farming,  the  topography  adapted  to  irrigation, 
and  an  adequate  supply  of  water  available  at  reasonable  depths.  Few  proven 
areas  remain  for  development  and  in  most  of  these  the  known  water. supply  is 
already  over-appropriated.  Approval  of  additional  entries  where  drilling 
permits  are  required  can  rest  upon  the  ability  of  the  applicant  to  obtain  a 
permit  to  \ise  a  volume  of  water  adequate  to  develop  his  area. 

In  untested  areas  the  classification  problem  is  not  easy.  The 
usual  application  is  for  an  area  which  would  have  at  best  only  a  limited 


supply  of  water  and  if  applications  are  approved  the  number  should  be  limited 
by  the  supply  of  water.  Declining  water  levels  in  most  of  the  pump  irriga- 
tion areas  can  be  disastrous  to  established  farming  units. 

Chart  5  from  a  U.S.G.So  report  on  underground  water  illustrates 
the  necessity  for  a  balance  between  water  use  and  water  recharge.  The  re- 
charge may  be  from  precipitation  ?rithin  a  limited  area,  typical  of  most 
basins  in  the  Western  States,  or  the  recharge  may  be  from  surface  stream 
sources.  The  underground  storage  area  may  be  small  or  large,  but  in  the 
desert  areas  it  almost  surely  is  less  than  the  usable  surface  area.  Each 
aquifer  presents  an  individual  problem  as  to  source  of  water  and  rates  of 
recharge.  Lacking  trained  hydrologists,  the  Bureau  of  Land  Management  de- 
pends upon  the  ground  water  branch  of  the  water  resources  division  of  the 
Geological  Survey  for  expert  opinion  on  quantity  and  quality  of  water. 

A  recent  report  "The  Drought  in  the  Southwestern  States"  gives  as 
its  first  recommendation  that  "all  state  and  local  agencies  #  -m-  #  take  action 
to  establish  controls  over  ground  water  development  and  withdrawals  *-«■#" 
In  view  of  the  critical  situation  of  many  of  the  areas  from  which  applica- 
tions are  received,  indiscriminate  approval  of  desert  land  applications  would 
prove  costly  to  applicants  and  would  endanger  established  farming  areas. 

Underground  water  is  a  resource  that  must  be  carefully  used  even 
in  those  basins  with  no  apparent  connection  with  developed  areas  <>  Over 
exploitation  can  result  in  reduced  Tirater  tables,  increased  difficul.ty  of 
supplying  water  to  livestock,  and  loss  of  investment  to  prospectors, 

VACANT  PUBLIC  LANDS  IN  THE  U.  So 
■▼  ax 
The  past  five  years  has  shown  a  decided  increase  in  the  demands  on 
the  remaining  public  domain «  Applications  for  the  xase  of  land  under  all 
public  land  laws  have  increasedo  Individuals  and  agencies  are  recognizing 
values  in  the  areas  passed  over  in  the  great  settlement  movements,  and 
periods  of  land  reservation  of  the  pasto  As  pressures  grow  stronger  the 
Bureau  of  Land  Management  must  develop  techniques  to  better  determine  lihe 
best  use  of  the  lands  and  the  type  of  management  that  will  get  the  most  from 
its  resources. 

From  4-74  million  acres  50  years  ago  the  area  of  public  land  open 
to  entry  has  shrunk  to  170  million  acres.  But  that  area  plus  the  public 
lands  in  Alaska  offers  problems  enough  to  keep  us  thinking  for  a  long  time. 

Vacant  Public  Lands  1904  to  Present 


Year 

Million  acres 

1950 

170 

>  1945 

170 

1941 

172 

1930 

179 

1920 

200 

1915 

280 

1910 

344 

1904 

474 
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CHART    No.  6 


Our  Public  Lands  have  many  uses. 


Some  of  the  uses  of  these  lands  are  illustrated  by  Chart  6, 

CONCLUSIONS 

1.  The  vacant  public  land  area  of  the  United  States  has  been  reduced  through 

transfer  to  private  ownership  and  reservations  for  special  public  pur- 
poses from  1,4  billion  acres  to  about  170  million  acres.  Even  this  area 
is  subject  to  appropriation  only  after  classification  to  determine  its 
suitability  for  the  intended  uses. 

After  years  of  selection  under  unrestricted  appropriation  the  re- 
maining areas  include  little  land  suited  for  development  under  the 
homestead  and  desert  land  lawrs. 

2.  The  increasing  population  of  the  United  States  and  the  development  of  its 

resources,  particularly  in  the  West,  adds  to  the  value  of  the  public 
land  and  its  resources.  The  demand  for  public  lands  for  all  uses 
increases . 

3.  Protection,  use,  and  improvement  of  the  resources  Justifies  greater  ex- 

penditures of  time  and  funds  but  stability  of  tenure  is  essential  to 
any  improvement  program. 

4.  Application  for  the  use  of  the  lands  by  Federal  and  state  agencies  raises 

questions  as  to  (a)  the  returns  to  the  public  from  the  exclusive  use  of 
one  or  all  resources,  and  (b)  the  administration  of  secondary  uses  on 
the  lands.  .  . 

Ifanagement  of  these  resoxirces  is  an  important  bureau  function. 

5 .  Improvement  of  the  land  pattern  will  facilitate  management  of  both  public 

and  private  lands.  A  plan  for  an  adjustment  of  holdings  should  consider 
all  uses  and  include  interests  of  all  agencies. 

6.  To  act  on  land  applications  we  need  a  definite  but  flexible  program  based 

on  area  studies.  This  program  should  include: 

a.  Withdrawals  for  Federal  agencies; 

reclamation,  parks,  wildlife,  defense,  atomic  energy,  water 
resource  development,  watersheds,  forests,  flood  control. 

b.  Applications  for  state  administration: 

recreation,  wildlife. 

c.  Applications  of  States  for  lieu  lands. 

d.  Applications  for  private  ownership: 

homesteads,  desert  land  claims,  public  sales,  small  tract  sales. 

e.  Lease  or  sale  of  resources: 

grazing,  timber,  minerals. 
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7.  An  effective  public  land  program  needs: 

a.  For  making  decisions,  a  comprehensive  study  of  resources  so  that 

decisions  regarding  tracts  will  be  influenced  by  the  effects  on 
the  administration  as  a  whole.  Resource  inventories,  area  studies, 
and  basin  studies  can  be  used  for  such  programming. 

b.  Some  coordination  of  land  laws;  and 

c.  Funds  for  administration. 
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\y  (Reprinted  in  U;  S.  A.  from  Transactions  of  1944 

of  the  American  Geophysical  Union) 
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For  seventy  centuries  of  civilization,  which  is  man's  own  show  and  venture  into  the  unknown, 
mankind  has  sought  a  more  abimdant  life  on  this  planet,  but  with  more  of  failure  than  of  success. 
This  holocaust  of  war  leads  to  the  conclusion  that  civilization  has  been  weighed  in  the  balance  and 
found  wanting.   Now  we  are  fighting  to  the  death  for  another  chance.   It  is  not  my  purpose  to  dis- 
cuss the  abstract  motives  of  good  and  evil  that  may  inspire  man's  actions,  but,  rather,  to  bring  our 
thinking  down  to  Earth. 

For  more  than  20  years  my  profession  has  been  to  read  the  records  which  farmers,  nations, 
and  civilizations  have  written  in  the  land.  My  chief  interest  in  these  studies  in  land  use  is  to  find 
the  basis  for  a  lasting  adjustment  of  human  populations  to  the  Earth. 

These  travels  have  taken  me  across  six  of  the  seven  seas  to  study  land  use  in  26  countries  in 
four  continents,    I  have  also  had  a  bird's-eye  view  of  11  other  countries  in  aerial  flights  to  and 
from  China.    Surveys  of  land  use  have  taken  me  into  those  regions  where  civilizations  first  arose 
in  the  Near  East  and  in  the  Far  East. 

What  do  we  find?    The  cradles  of  civilizations  are  in  decline;  ruins  of  great  works  bespeak 
former  wealth  and  splendor  amidst  modern  decadence  and  poverty.    Evolution  of  civilization  ap- 
pears to  have  gone  in  reverse.    For  it  is  "chiefly  in  the  newer  lands,  occupied  in  comparatively  re- 
cent times,  that  people  enjoy  a  greater  abundance.    This  is  an  arresting  tragedy.   As  I  have  looked 
upon  ruins  of  old  lands  and  depressing  poverty  and  backwardness  of  their  peoples,  I  was  deeply 
moved  by  the  wastefulness  and  ineffable  sadness  of  man's  failure  to  adjust  himself  to  the  bountiful- 
ness  of  the  good  Earth. 

In  ignorance  and  wastefulness,  mankind  has  strode  across  the  face  of  the  Earth  for  7,000  years 
reaping  where  he  has  not  planted  and  destroying  what  he  has  not  made.    In  occupying  new  lands  man 
skimmed  off  the  "cream'   and  left  "thin  milk"  for  the  generations  to  come.   Man  tends  to  destroy 
the  source  of  his  existence. 

The  children  of  men  found  the  Earth  literally  a  "Garden  of  Eden."    But  after  7,000  years  of 
increasing  command  of  tools  and  machines,  civilization  is  on  trial  for  its  wastefulness  of  land. 
Thus  far,  we  have  no  guarantee  that  civilization  will  long  endure.   On  the  basis  of  past  performance, 
the  prospect  for  the  future  is  that  mankind  will  mine  out  the  Earth's  resources  and  productivity 
from  place  to  place,  leaving  desolation  as  of  abandoned  mines  of  our  west,  until  the  habitable  parts 
of  the  Earth  have  been  exploited  and  laid  waste.    Suicide  of  civilization  seems  to  be  the  end  of  this 
march  of  ruthless  exploitation,  rather  than  a  more  abundant  life  for  people. 

If  civilization  is  to  endure,  society  must  be  born  again  out  of  an  economy  of  exploitation  into 
an  economy  of  conservation.    "Where  there  is  no  vision  the  people  perishi 

Though  past  failures  are  more  common  than  successes,  there  is  yet  hope  and  yet  time,  as  we 
appraise  the  possibilities  of  this  old  Earth  in  its  stored  resources  and  regenerative  powers  derived 
from  the  energy  of  the  Sun.    If  we  find  the  facts  and  understand  and  make  full  use  of  energies  and 
forces  that  stand  at  our  service  on  every  side,  we  may  still  have  a  more  abundant  life  for  all  people. 

We  have  in  the  will  to  survive,  motive  power  enough  to  make  civilizaUon  a  success  if  the  means 
are  known  and  understood.    I  shall  leave  to  others  the  discussion  of  how  motive  powers  of  a  people 
may  be  stimulated  and  directed,  and  confine  myself  to  an  examination  of  certain  geophysical  con- 
trols that  condition  any  type  of  civilization  whatever  its  motivation.    The  law  of  gravitation  is  not 
subject  to  a  decree  of  the  court  nor  is  tiie  force  of  running  water  modified  by  P0P^"J0*f  •      ™^ 
build  the  house  in  vain  except  tiie  Lord  build  it"  was  said  by  a  seer  of  long  ago.   We  buUd  a  civuiza- 
tion  in  vain  unless  it  is  backed  by  the  laws  of  the  universe. 

First  it  is  well  to  take  stock  of  tiiis  planet  as  a  dwelling  place  of  mankind,  as  well  as  "^an's 
stewardship  of  it.  After  all,  man  is  a  newcomer  and  sojourner.  The  Earth  was  already  old  in  a 
display  of  manifold  phenomena  of  terrestrial  forces  before  the  first  hunter  and  the  first  farmer 
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Fig.  1 — Volcanologists  are  supplied  with  more  and  new  data  on  volcanoes  in  the  eruption  of 
Parfcutin  in  Mexico  in  August  1943— a  reminder  of  the  "ring  of  fire"  around  the  Pacific 
(Courtesy  Science  Service) 

ever  sought  out  food  for  his  family  and  himself.    The  sea  was  filled  with  waters;  rains  descended 
and  floods  came  and  went;  continents  were  uplifted  and  worn  away  again  and  again  by  geologic  ero- 
sion of  streams  and  winds;  and  the  debris  was  sorted  and  spread  out  in  great  sedimentary  deposits 
and  compressed  into  rock-strata;  coimtless  volcanoes  had  burst  forth  in  landscapes  where  there 
was  no  man  to  see  or  to  hear;  lava  had  poured  forth  in  great  fiery  lakes  without  a  human  spectator. 
The  sea  advanced  and  receded.   Vegetation  in  many  forms  had  spread  over  land  in  mild  and  moist 
climates,  and  under  its  protection,  fertile  soils  were  formed;  beasts  of  the  field,  birds  of  the  air, 
and  fishes  of  the  deep  evolved,  flourished,  and  by  some  failure  of  adjustment  to  environment  be- 
came extinct.   Whether  or  how  soon  man  also  may  go  the  way  of  the  dinosaur  or  project  himself 
into  the  distant  future,  will  depend  on  how  well  he  works  out  adjustments  of  civilization  to  the  good 
Earth. 


The  Earth  is  the  silent  partner  in  the  rise  and  fall  of  peoples  and  civilizations.   It  richly 
rewards  the  diligent  and  understanding.   It  brings  a  curse  of  poverty  and  decadence  upon  those  who 


REPORTS  AND  PAPERS,  GENERAL  ASSEMBLY— 1944 


197 


Fig.  2- -In  the  silence  of  death  stand  excavated  ruins  of  a 
former  prosperous  and  beautiful  ancient  Roman  city, 
Timgad,  of  Algeria,  North  Africa.   Change  of  climate 
since  Roman  times  is  not  the  cause  of  this  desolation, 
but  misuse  of  the  good  earth. 


Fig.  3--A  portion  of  the  market  square  of  Cuicul,  long  dead  and 
buried,  as  disclosed  by  archaeological  excavations.  Now  slopes 
once  covered  with  olive  orchards  and  vineyards  are  grazed  into 
the  ground  and  are  eroding  more  and  more.  Such  is  a  monu- 
ment to  misuse  of  land  rather  than  to  adverse  change  of  climate. 
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Fig.  4 — Normal  sculpturing  of  a  landscape  may  be  accelerated  by  clearing  off  the  natural 
protecting  cover  of  vegetation,  as  has  been  done  by  heavy  and  overgrazing  in  this  Idaho 
landscape.   Bare  land  absorbs  downpour  of  rain  less  rapidly  than  before;  surficial  run- 
off is  increased.    Flashy  storm-flows  cut  deeper  than  before  the  valley-floors  into  gullies 
and  arroyos.    Lowered  base-levels  further  increase  rimoff-velocities,  cutting  and  carry- 
ing power  of  storm-runoff  in  geometric  ratios.    Erosion  of  this  landscape  is  accelerated 
above  the  geologic  norm  of  erosion  of  the  area  with  consequences  unfavorable  to  human 
welfare. 

neglect  and  waste  its  substance.   An  ancient  Law  Giver  said,  "The  sins  of  the  father  shall  be  visited 
upon  the  children  to  the  third  and  fourth  generations."    But  in  the  wastage  of  the  Earth's  resources, 
sins  of  exploitation  and  wastage  are  visited  upon  the  children  for  ten  times  three  and  four  genera- 
tions to  come. 

For,  in  the  last  reckoning,  all  things  are  purchased  with  food.    Such  is  the  fateful  and  awful 
truth  that  hideous  famines  make  known.   World-wide  war,  that  today  is  strangling  civilization,  also 
shows  up  the  enormity  of  this  fact.   People  sell  their  liberty,  their  all  for  food  when  driven  to  ex- 
tremes of  this  tragic  choice.   When  food  fails,  all  else  fails- -civilization  falls  apart.    There  is  no 
substitute  for  food. 


Moreover,  our  civilization  is  bought  with  food,  our  cultural  advantages  and  satisfactions,  our 
advance  in  science,  our  industrial  achievements  as  a  Nation,  and  now  o;ir  war  effort.    Food,  abun- 
dant and  adequate,  is  necessary  for  victory.    The  flag  is  on  the  plow  as  well  as  on  the  battleship 
and  on  the  factory.   This  partnership  of  land  and  farmer  is  the  rock  foundation  of  our  complex 
social  structure,  which  provides  high  standards  of  living,  cultural,  and  recreational  facilities. 
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Fig.  5- -A  long  story  is  recorded  in  this  aerial  view  of  the  Piedmont,  South  Carolina.   Before 
clearing  and  cultivation,  this  area  was  covered  with  dense  climax  forests  of  oak  and  hickory. 
But  all  this  area  has  been  cleared  and  cultivated.   Under  40  inches  of  rainfall  soils  on  rolling 
fields  eroded  until  crop-yields  no  longer  would  justify  costs  of  labor  and  seed.   Such  fields 
were  abandoned  and  grew  up  first  to  broom-sedge,  into  which  volunteer  seedlings  of  pine  came. 
In  time,  pine-stands  grew  on  abandoned  farm  fields.   All  these  stages  may  be  seen  in  this  fas- 
cinating view  from  the  air. 


"Man  shall  not  live  by  bread  alone.' 
vantages. 


But  he  must  have  bread  to  live  and  to  take  part  in  other  ad- 


It  was  in  Egypt  while  contemplating  the  Pyramids  and  long  use  of  land  in  the  Nile  Valley  that 
I  grasped  more  fully  the  basic  relations  of  civilization  to  the  land.   About  6,000  years  ago,  a  genius 
of  a  farmer  hitched  an  ox  to  a  hoe  and  invented  the  plow,  and  for  the  first  time  applied  power  in 
agriculture.    This  made  the  farmer  more  efficient  in  growing  food.   More  than  he  needed  for  his 
family  and  himself  released  some  of  his  fellows  for  other  tasks.   Greater  farmer  efficiency  led  to 
divisions  of  labor  that  gave  rise  in  time  to  a  complex  civilization  of  higher  standards  of  living.   As 
I  imagined  xmrest  of  unemployment  brought  on  by  this  first  increase  in  farmer  efficiency,  I  sus- 
pected that  the  great  pyramids  of  Egypt  were  the  first  great  Work  Projects  Administration  projects. 

Maximum  production  is  the  goal.    Land  is  the  silent  partner  of  tillers  of  soil  in  this  exacting 
and  vital  task.    But  the  land  may  be  damaged  or  destroyed  by  wasteful  cultivation  and  misuse.   We 
have  examples  in  the  new  land  of  America,  where  in  a  comparatively  short  period  of  occupation  in 
the  United  States  alone  an  area  larger  than  Kansas  has  been  ruined  for  further  cultivation  and  now 
fully  200  million  acres  are  eroding  faster  than  soil  is  being  formed.   The  present  National  soil- 
conservation  prc^ram,  which  farmers  of  more  than  three-fourths  of  the  total  farm-area  of  the 
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Nation  have  joined  in  soil-conservation  districts,  has  only  made  a  beginning  in  this  great  task. 
This  is  the  first  time  in  human  history  that  a  Nation  as  a  whole  has  taken  thought  and  action  to 
combat  this  evil  of  civilization  that  destroys  productivity  of  lands  as  need  of  them  grows. 

The  world  is  today  more  fully  occupied  and  populated  by  the  himian  race  than  ever  before.  Al 
lands  have  been  possessed  by  nations.   No  free  land  remains.    Mankind  is  left  to  work  out  its  sal-| 
vation  on  lands  now  occupied.   Of  the  total  area  of  the  Earth,  about  3,054  million  acres  are  re- 
ported under  cultivation  and  support  the  present  world  population  of  about  two  billion  souls.   On 
the  average,  1.5  acres  grow  the  crops  for  one  person.    This  population  is  increasing  rapidly. 
Since  1800  the  world  population  has  increased  from  604  million  to  2,000  million,  or  threefold  in 
about  150  years.   All  land  suitable  for  cultivation  is  estimated  at  about  3,714  million  acres,  or  one- 
tenth  of  total  land-area.   Most  of  the  unbroken  area  of  possible  cultivation  lies  in  the  tropics  with 
its  serious  drawbacks.    All  the  best  land  in  the  most  habitable  parts  of  the  world  is  already  under 
cultivation.    A  vast  area  has  been  ruined  for  further  cultivation  and  much  of  it  is  being  depleted  by 
misuse  and  soil-erosion  that  lessens  prospects  of  the  food  supply  in  the  face  of  an  enlarging  popula- 
tion with  its  increasing  demands. 

In  the  face  of  the  limited  area  now  available  to  the  human  race,  the  idea  that  man  is  still  de- 
stroying  its  usefulness  by  inconsiderate  and  wasteful  methods  should  shock  all  thinking  people  into 
action.    If  man  is  making  deserts  out  of  productive  lands  it  is  a  matter  not  only  of  National  but  of 
world-wide  concern.    It  is  an  international  tragedy.   If  a  Nation  would  project  itself  into  the  future, 
it  must  protect  its  lands  from  the  ravages  of  soil-erosion.   When  lands  are  impoverished,  peoples 
lower  their  standards  and  suffer  privations  both  physically  and  spiritually.    Soil-erosion  is  a  de- 
ficiency-disease of  the  land  which  begets  deficiency  of  food,  vitality,  and  higher  values  for  peoples 
and  nations. 
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Land,  therefore,  is  not  an  economic  commodity  but  an  integral  part  of  a  Nation,  even  as  its 
people  are.  Man  expresses  his  moral  obligation  to  posterity  as  surely  through  the  Earth  as 
through  his  social  institutions.  Fertile  or  sterile  lands  that  are  passed  on  to  feed  future  genera- 
tions are,  apart  from  blood  descendants,  our  most  direct  link  with  the  future.  When  the  Earth's 
resources  are  wholly  husbanded  in  the  advanced  knowledge  of  full  conservation,  the  possibilities 
of  the  Earth  for  increased  populations  are  far  beyond  the  imagination  of  mankind  in  general.  If  the 
vast  energies  of  the  human  race  and  resources  of  the  Earth  could  be  directed  toward  a  goal  of  con- 
servation instead  of  destruction  and  despoliation,  the  good  Earth  would  respond  with  abundance  for 
all. 

Only  by  conservation  in  the  fullest  sense,  of  the  basic  resources  of  land,  water,  and  the  spirit 
of  peoples,  can  we  maintain  the  human  values  of  wholesome  standards  of  living,  opportunity,  free- 
dom, justice,  and  faith  in  the  destiny  of  our  civilization.   Only  in  conservation  have  we  the  assurance 
of  continued  progress  in  the  search  for  that  something  which  has  led  humanity  out  of  the  stone  age 
into  an  industrial  age  in  which  powered  machinery  increases  tefficiency  of  all  divisions  of  labor. 
Only  by  conservation  can  we  be  led  on  to  a  higher  economic,  physical,  and  spiritual  development 
which  expresses  itself  in  stewardship  of  the  Earth  for  the  well-being  of  the  individual,  the  State, 
and  the  survival  of  civilization. 

This  working  out  of  a  lasting  adjustment  of  people  to  the  Earth  calls  for  the  application  of  a 
wide  range  of  earth- sciences  as  well  as  biological.  The  need  to  provide  for  the  enlarging  tech- 
nology of  today  calls  for  more  and  more  facts  about  the  Earth  and  the  universe. 

Such  is  the  province  of  the  American  Geophysical  Union.    The  American  Geophysical  Union  is 
commissioned  to  "promote  the  study  of  problems  of  the  figure  and  physics  of  the  Earth,  to  initiate 
and  coordinate  researches  on  natural  phenomena  of  earth-processes  and  interpretations  and  appli- 
cations to  himian  welfare."   Such  action  depends  on  National  and  International  cooperation  and  sci- 
entific discussion  and  publication.    These  duties  are  organized  imder  eight  sections  of  the  Union: 
Oceanojrraphy,  Terrestrial  Magnetism  and  Electricity,  Seismology,  Volcanology,  Tectonophyslcs, 
Meteorology,  Geodesy,  and  Hydrology.    These  embrace  fields  of  knowledge  of  physical  phenomena 
necessary  to  the  working  out  of  a  lasting  adjustment  of  mankind  to  the  Earth.    Not  only  is  this 
knowledge  of  immediate  use  in  supplying  material  needs  but  is  of  highest  value  to  satisfactions  and^ 
noble  pleasures  of  mind  and  spirit  in  understanding  and  contemplation  of  the  wonders  of  the  Earth 
and  of  the  universe. 

In  the  course  of  my  travels,  I  have  seen  many  of  these  great  earth-forces  in  action  and  their 
effects.    This  evening,  I  wish  to  share  with  you  some  of  these  experiences  in  seeing  wonders  that 
are  sufficient  to  excite  scientific  curiosity  for  centuries  to  come.    Especially  was  this  true  on  my 
recent  trip  to  China  and  return,  in  which  I  sailed  the  seas  for  60  days  and  flew  the  full  length  and 
breadth  of  Africa  and  across  India  into  China. 


Fig.  6- -From  the  air,  one  sees  how,  near  DadeviUe,  Alabama,  rolling  lands  of  the 
Piedmont  have  suffered  serious  damage  from  unwise  use  of  land.   Hundreds  oi 
new  drainage-channels  show  how  unabsorbed  waters  from  heavy  rams  are  wash- 
ing away  soil  and  guttering  hillsides  to  change  the  regime  of  waters  and  to  lower 
capacity  of  the  land  to  grow  crops. 


Fig.  7-Down  to  Earth  in  the  fair  land  of  America.  Misuse  of  t^e  good  earto  here  has  destr<^^^^^ 
land  for  any  further  cultivation  and  calls  for  costly  measures  of  restoration  to  crops  of  lesser 
value  in  trees.   Such  misuse  of  land  will  not  long  support  a  prosperous  civilization. 
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Fig.  8--Dynamics  of  land-shaping  processes  in  action.'  In  the  hydrologlc  cycle,  the  circulation 
of  water  in  rain-runoff  and  stream-flow  has  been  the  major  agent  in  sculpturing  landscapes 
and  in  generating  crustal  movements  by  accumulations  of  the  products  of  erosion  in  vast  sed- 
imentary deposits.   Here  clearing  land  of  its  original  protective  cover  of  vegetation  for  field- 
crops  has  accelerated  processes  of  earth- sculpture  to  rates  that  undermine  the  welfare  of 
farmer,  community,  and  Nation,  and,  indeed,  of  civilization,  and  calls  for  measures  of  land- 
use  that  hold  in  leash  the  dynamic  action  of  geophysical  processes. 

This  and  former  sailings  give  me  a  high  respect  for  the  science  of  oceanography.   Of  all  the 
deserts  I  have  traveled,  the  ocean  is  the  most  lonely  and  desolate,  merciless,  and  majestic.   Its 
restless  currents,  winds,  and  waves  have  played  a  vital  part  in  the  evolution  of  civilization,  and 
will  continue  to  do  so.    The  ocean  was  particularly  forced  upon  me  on  my  trip  to  China  in  1942, 
when  military  considerations  required  our  ship  to  change  its  course  to  go  through  the  Panama 
Canal,  which  sailors  call  the  big  "ditch,"  and  down  the  full  length  of  South  America  and  around 
the  Horn  through  Antarctic  waters  and  south  of  the  Falkland  Islands  to  South  Africa.    For  45  days 
we  saw  no  land  except  for  a  glimpse  of  Cape  Horn.   How  immense,  how  vast  are  the  waters  of  the 
ocean! 


We  passed  through  the  Caribbean  Sea,  where  are  brewed  the  hurricanes  that  sweep  the  South 
Atlantic  States.   A  wonderfiil  display  of  cumvilous  clouds  was  boiling  up  from  a  steaming  sea  into  a 
vast  dome,  beneath  which  the  visible  sea  was  like  a  bowl  filled  to  the  brim.    The  circle  of  the  hor- 
izon moved  with  our  ship  as  WILL  ROGERS'  spinning  loop  used  to  follow  him  across  the  stage. 

As  we  crossed  the  equator  off  Ecuador,  the  weather  suddenly  changed  from  steaming  heat  to 
chilly  winds  that  forced  us  into  warmer  clothing.   The  Peruvian  Current  from  the  Antarctic 
brought  cold  waters  to  the  tropics  off  South  America.  We  left  behind  the  Dipper,  and  under  the 
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spell  of  the  Southern  Cross  we  entered  the  "Roaring  forties,"  so  called  by  sailors  of  the  Seven 
Seas.   Our  ship  rolled  and  pitched  on  waves  like  moving  hills  that  bore  down  on  us  and  burst  into 
plumes  of  spray  that  scattered  before  the  wind  like  dust  over  the  sea.   After  the  first  storm,  I 
wrote  my  wife  that  I  knew  I  had  thrown  up  everything  but  my  appointment  to  China.   After  that,  in 
other  storrns  I  was  a  fascinated  onlooker  from  the  bridge. 

The  ocean  in  a  storm  is  an  awesome  thing.    Our  little  ship,  though  loaded  heavily  with  bombs, 
bobbed  and  tipped  far  to  the  right  and  the  left  like  a  log  as  great  masses  of  writhing  monstrous 
waves  struck  her  time  and  time  again.    So  has  the  sea  tossed  up  its  angry  arms  for  millions  of 
years,  but  little  comes  of  it  until  waves  strike  the  land  and  wear  it  away. 

Life  above  that  southern  sea  amazed  me.    The  albatrosses,  great  bomber -like  birds,  adopted 
our  ship  and  wheeled  in  great  figure  eights  about  the  ship  day  after  day.   Cape  Horn  pigeons  also 
followed  after.    They  are  the  most  perfect  flying  machines  I  have  ever  seen.    Their  mastery  of 
turbulent  air -currents  was  a  daily  source  of  wonder  and  admiration  and  should  be  studied  with 
slow-motion  moving  pictures. 

The  ocean,  which  covers  70.8  per  cent  of  the  Earth's  surface,  with  its  life,  its  mineral  salts 
of  prodigious  quantities,  its  storms  and  winds,  its  currents  bringing  warmth  to  cold  areas  or  cool- 
ing winds  to  hot  lands,  calls  for  full  play  of  scientific  imagination  and  profound  investigations  fully 
to  imderstand  its  mysteries  and  to  make  use  of  garnered  facts  for  the  benefit  of  mankind  in  his 
search  for  security  in  an  abimdant  life. 

Flying  along  the  east  coast  of  Africa  to  Mombasa,  thence  overland  to  Lake  Victoria  and  down 
the  full  length  of  the  Nile  to  Cairo  and  on,  gave  me  a. bird's-eye  view  of  evidences  of  many  past  and 
present  workings  of  Earth  forces. 

As  we  neared  Mombasa  on  the  coast,  our  pilot  maneuvered  the  giant  flying-boat  to  avoid  a 
thunder-storm  that  filled  the  sky  in  the  west.   Vivid  flashes  of  lightning  illuminated  the  vast  boiling 
storm-cloud.   It  was  a  grand  sight.   Natural  electricity  was  being  generated  to  enormous  voltages. 
Here  was  a  majestic  show  of  earth-electricity  that  has  in  lightning  and  its  thunder  struck  awe  in 
the  minds  of  man  for  unknown  ages.   After  so  long  a  time  we  are  only  beginning  to  gather  facts 
for  vmderstanding  these  phenomena,  such  as  the  accumulation  of  electrical  static  charges  within 
clouds. 

This  spectacle  suggested  the  field  of  Terrestrial  Magnetism  and  Electricity,  which  is  the  study 
of  magnetic  and  electrical  phenomena  of  the  Earth's  interior,  surface,  and  atmosphere.    The  Earth 
is  like  a  great  armature  spinning  in  space,  generating  a  magnetic  field,  to  which  man  is  insensible. 
But  instruments  are  now  so  perfected  as  to  make  use  of  these  forces  for  many  purposes,  some  of 
which  are  well  guarded  military  secrets. 

Recent  developments  advance  our  knowledge  of  cosmic  radiation  and  relations  of  electrical 
and  magnetic  conditions  to  solar  phenomena.   Radio  commimication  is  advanced  by  results  of  re- 
searches in  this  phase  of  earth-forces.    Location  of  geological  structures  and  ore-deposits  is  also 
facilitated  by  magnetic  studies.   In  the  larger  problem  of  adjusting  civilization  to  the  Earth,  the 
field  of  terrestrial  magnetism  and  electricity  contributes  to  efficiency  in  commimication  and  in- 
formation of  the  people  as  was  little  dreamed  of  in  the  past.   It  serves  to  make  the  whole  world  a 
neighborhood. 

I  have  seen  many  evidences  of  faulting  of  the  Earth's  crust  that  set  up  earth-waves  as  studied 
in  the  field  of  seismology.    Flying  from  South  Africa  to  Suez,  just  east  of  Lake  Victoria  on  the 
equator,  I  had  a  bird's-eye  view  of  the  great  Gregory  Rift,  which  is  a  part  of  the  much-faulted  re- 
gion of  Central  Africa.    This  earth-fracture  reached  from  horizon  to  horizon  to  the  north  and 
south.    The  land  to  the  west  had  dropped  down  3,000  feet  or  more,  leaving  a  great  cliff  standing, 
bold  and  naked.   At  its  base  were  great  blocks  of  the  Earth's  crust  all  awry,  with  edges  fresh  and 
scarcely  weathered,  as  if  this  great  rift  took  place  only  a  few  months  ago.   The  Earth's  forces  had 
a  field-day  here.    This  escarpment  is  in  the  roof  of  Africa  that  seems  to  have  fallen  in  over  a  great 
area  and  may  be  related  to  the  great  Jordan  Valley  Rift  to  the  north. 

Our  great  hydroplane  dropped  down  on  the  smooth  surface  of  Lake  Victoria  in  a  sunny  calm 
and  cool  evening.    The  lake  reflected  the  western  Sun  on  a  vast  surface  bounded  by  indented  shore- 
line and  broken  by  many  islands  along  the  shore.   Victoria  on  the  equator  lies  at  four  thousand  odd 
feet  elevation  and  is  the  largest  of  a  group  of  five  great  lakes  that  owe  their  origin  to  the  rift- 
faults  in  the  roof  of  Africa.    Here  also  the  four  great  rivers  of  Africa  have  their  source:   To  the 
north,  the  great  Nile;  to  the  east,  the  Ruaha;  to  the  south,  the  Zambesi,  that  then  turns  east  into  the 
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Indian  Ocean;  and  to  the  west,  the  great  Congo.    Lake  Victoria  has  an  area  of  26,800  square  miles-- 
between  that  of  Lake  Michigan  and  Lake  Superior.   Vegetation  about  Lake  Victoria  was  luxuriant, 
showing  ample  rainfall.   Much  of  the  lowlands  was  cleared  and  cultivated  to  small  farms,  exposing 
bright  red  soils.    But  sloping  fields  showed  tell-tale  gullies  of  soil-erosion  on  the  equator. 

In  the  rosy  dawn  of  the  next  day,  the  mighty  engines  pulled  us  off  the  glassy  surface  of  Lake 
Victoria,  and  our  pilot  turned  to  the  northward.    But  on  the  way  he  gave  us  a  great  show  by  flying 
very  low  over  the  Uganda  Game  Reserve,  where  the  roar  of  our  motors  flightened  many  herds  of 
wild  elephants — in  all  96  according  to  my  tally.    Next  he  flew  us  from  Lake  Albert  up  the  Victoria 
Nile,  with  its  hundreds  of  hippopotamuses,  too  many  to  tally,  and  then  over  the  beautiful  Murchison 
Falls.    Thence  we  turned  due  north  over  the  great  marshy  region  of  the  White  Nile  and  on  over  vast 
brown  expanse  of  the  Sudan.   Waters  of  the  Upper  Nile  were  running  clear.    The  drainage-area  is 
well  clothed  with  vegetation. 

We  stopped  for  the  night  at  Khartoum,  an  ancient  and  strategic  location,  where  the  Blue  Nile, 
draining  igneous  rock  moimtains  of  Abyssinia,  joins  the  White  Nile.    From  Khartoum  to  Cairo  the 
following  day  we  passed  in  our  flying  boat  over  the  driest  desert  I  have  ever  seen.    For  hundreds 
of  miles  I  could  not  make  out  a  bush,  or  evidence  of  any  living  thing  except  in  the  entrenched  al- 
luvial valley  of  the  Nile  as  we  crossed  it.    The  landscape  was  naked,  showing  erosion  in  the  raw; 
it  was  more  like  the  surface  of  the  Moon  than  anything  else.    Here,  indeed,  is  a  region  of  high  inter- 
est to  climatologists,  for  it  represents  an  end-point  of  the  range  of  climatic  controls. 

The  landscape  was  worn  down  to  near  level,  a  peneplain  in  which  a  new  cycle  of  erosion  had 
only  recently  begun,  in  geologic  time,  cutting  to  a  new  base-level  100  to  300  feet  below  the  former 
level,  which  may  well  date  back  to  Pleistocene  times.    Sand-dunes  in  beautiful  crescents  spread 
wide  over  parts  of  the  landscape.   Blackish  wind-swept  areas  with  sand-filled  drainage-channels 
made  a  fantastic  sight.   Here  wind,  heat,  and  cold  held  full  sway. 

In  this  vast  lifeless  desert  flows  the  great  Nile  in  a  comparatively  narrow  entrenched  flood- 
plain  of  rich  well-watered  alluvium.    These  fertile  lands  teem  with  crops  and  villages.   As  I  looked 
down  upon  this  fascinating  scene  from  far  above,  methought  how  man  with  all  his  boasting  is  a 
child  of  the  Earth,  dependent  on  favorable  combination  of  natural  materials  and  forces. 

The  best  known  and  most  remarkable  rift  or  trough-fault  in  the  world  is  that  of  the  Jordan 
Valley.   A  narrow  strip  of  the  Earth's  crust  from  the  moimtains  of  Turkey  southward  to  the  Gulf 
of  Aqabaof  the  Red  Sea  is  faulted  down  like  a  trough.    The  deepest  part  is  in  the  Dead  Sea  de- 
pression, where  the  rift  valley-floor  has  slipped  down  from  the  high  rim  of  Trans -Jordania  over 
7,500  feet  and  to  2,600  feet  below  sea-level.    This  depression  is  partly  filled  with  brine  of  the  Dead 
Sea  up  to  a  level  still  1,300  feet  below  sea-level.    The  Dead  Sea  acts  as  a  great  evaporation-pan 
lying  in  a  furnace-like  valley  from  which  water  to  a  depth  of  7  to  17  feet  is  evaporated  each  year. 
In  a  survey  flight  in  1939  over  this  unique  region,  I  saw  from  the  plane  the  physical  relief  of  the 
Holy  Land  all  laid  out  below  me- -Highlands  of  Mt.  Hermon  to  the  north,  the  Sea  of  Galilee,  and 
Jordan  Valley  as  a  great  trench  leading  to  the  Dead  Sea  deeply  sunk  below  sea-level,  and  the 
Mediterranean  shores  to  the  west  only  25  miles  from  this  great  gash  in  the  Earth.    Here  natural 
forces  had  combined  to  set  the  stage  for  a  great  irrigation-and-power  project,  to  coordinate  full 
possibilities  of  all  physical  features  and  natural  forces  on  the  order  of  the  Tennessee  Valley 
Authority.   I  have  proposed  this  Jordan  Valley  Authority  as  a  means  of  putting  natural  features  of 
this  unique  region  to  full  use,  to  take  out  all  sweet  waters  of  the  Jordan  River  for  irrigation  of 
more  than  a  half  million  acres  of  dry  lands,  and  to  lead  in  Mediterranean  salt-water  through  a 
canal  and  tunnel  into  the  rift-valley  to  develop  hydroelectric  power  up  to  one  billion  kilowatt-hours 
per  annum  for  industry.    The  sea-waters  are  to  be  exhausted  in  the  Dead  Sea  and  evaporated.    The 
salt  sea-water  will  only  add  to  the  rich  store  of  minerals  in  the  Dead  Sea,  such  as  magnesium, 
potassium,  bromine,  and  salt.    By  raising  the  level  of  the  Dead  Sea  nearly  a  hundred  feet,  evapora- 
tion-surface is  increased  20  per  cent  to  260,000  acres.    From  present  incomplete  measurements, 
annual  evaporation  is  tentatively  accepted  at  ten  feet.    That  would  permit  the  bringing  in  of  about 
2,600,000  acre-feet  of  sea-water  per  year  for  generating  electrical  power  through  a  fall  of  1,200 
feet. 

Such  a  project  is  a  concrete  example  of  how  a  full  coordinated  use  of  raw  materials  and  natural 
features  and  forces  of  the  Earth  may  contribute  to  the  adjustment  of  mankind  to  this  old  Earth  that 
is  full  of  wonders  to  perform. 

Earth-movements  give  rise  to  earthquakes  round  the  world.    In  the  great  loess  highlands  of 
Northwest  China,  slippage  of  long  slopes  started  by  earthquakes  buried  thousands  of  people  in  their 
loess  cave-homes  in  1921.   I  examined  a  land-slip  of  a  year  ago  that  in  an  earthquake  had  pushed 
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across  and  dammed  the  Yellow  River  at  Kong  Ho.    A  village  of  270  persons  was  buried  without 
trace. 

These  terrifying  earth-movements  are  beyond  control  but  we  can  interpret  them  and  sometimes 
anticipate  them,  and  map  the  faults  in  the  Earth's  crust  where  more  earth-movements  are  likely  to 
take  place  and  locate  towns  and  design  buildings  to  withstand  earth-vibrations.    The  Imperial  Hotel 
in  Tokyo  was  designed  by. an  American  architect  against  earthquake -shocks  and  survived  the  great 
Tokyo  earthquake  of  1923  without  damage. 

The  most  remarkable  seismographic  charts  I  have  ever  seen  are  those  caused  by  typhoons  of 
the  Pacific  as  recorded  at  the  Zi-Ka-Wei  Observatory  near  Shanghai.    Father  GHERZI  showed  me 
charts  of  crustal  vibrations  set  up  by  typhoons  moving  toward  the  China  Coast  that  were  detected 
as  far  as  600  miles  at  sea.    At  that  time  Father  GHERZI  theorized  thus:    That  pulsations  within 
low-pressure  centers  of  violent  typhoons  developed  a  pumping  action  in  sea- water  that  was  trans- 
mitted to  the  Earth's  crust  and  were  recorded  on  the  micro-seismographs.    As  soon  as  centers  of 
typhoons  passed  to  the  land,  vibrations  stopped,  for  possibly  the  land- surface  was  too  rigid  to  be 
affected  by  barometric  pulsations. 

Seismology  is  concerned  with  the  transmission  of  vibrations  through  the  Earth  that  reveal 
structure  and  density-layers  within  the  Earth.    Geophysical  explorations  make  use  of  these  facts 
for  locating  mineral  resources.    Seismology  will,  moreover,  play  a  still  wider  role  in  the  future 
in  locating  and  designing  buildings  and  structures  such  as  dams  and  engineering  works. 

Throughout  this  flight  over  Egjrpt,  Palestine,  and  Syria,  I  had  a  bird's-eye  view  of  many  dead 
volcanoes  that  bespeak  much  volcanic  activity  in  the  past.   Volcanology  is  a  science  of  the  study  of 
volcanic  and  intrusive  rocks,  the  relation  of  ore -deposits  to  igneous  activity,  and  description  and 
classification  of  volcanoes.    A  volcanic  eruption  still  is  the  ideal  news-story;  it  is  dramatic,  tragic 
in  part,  and  beneficent  in  part.    Volcanic  ashes  may  obliterate  a  city  as  I  saw  in  the  excavations  of 
Pompeii,  but  in  time  they  make  such  fertile  soils  that  farmers  push  cultivation  into  danger-zones 
of  possible  eruptions  as  on  the  slopes  of  Vesuvius. 

We  saw  Stamboli  at  night,  pouring  a  river  of  red  and  molten  rock  from  the  bowels  of  the 
Earth  down  the  moimtainside  into  the  sea,  causing  a  fog  of  steam  so  dense  that  our  fog-horn  sound- 
ed for  two  hours.    On  Christmas  Day  of  1938  we  struggled  up  through  deep  snow  to  the  top  of  Mt. 
Vesuvius,  over  200  acres  of  the  lava  that  had  been  disgorged  only  a  few  days  before  and  to  the 
coughing  cone  from  whose  base  red-hot  lava  was  pouring  forth.    This  jagged  mass  of  lava  was 
still  so  hot  that  it  burned  off  soles  of  our  rubbers  and  dried  out  our  clothes,  wet  with  snow,  in  a 
few  minutes.   During  a  week,  Vesuvius  had  built  a  new  350-foot  cone  as  every  few  minutes  the 
moimtain  nmibled  and  trembled  and  with  a  noisy  belch  tossed  tons  of  rock  into  the  air  that  finally 
rolled  down  the  cone  out  toward  us.    Out  of  a  fissure  near  the  base  of  the  cone,  earth-pressures 
were  squeezing  a  steady  flow  of  tons  of  red-hot  liquid  rock  from  deep  inside  the  Earth.   The  glow- 
ing menacing  flow  of  lava  was  a  hellish  thing  as  it  hissed  and  steamed  toward  us.    The  air  was 
stifling  with  sulfureous  fumes  so  that  a  member  of  our  party  remarked:    "Vesuvius  must  not  feel 
very  good;  it  has  terrible  halitosis  after  having  thrown  up  200  acres  of  lava." 

The  recent  eruption  of  Parlcutin  in  Mexico  (see  Fig.  1),  that  started  in  a  farm-field,  has  given 
the  world  a  great  show  and  quickened  scientific  curiosity.    This  volcano  reminds  us  of  the  ring  of 
fire  aro\md  the  Pacific.    Such  phenomena  yield  data  of  value  in  several  fields. 

The  field  of  tectonophysics  is  the  eighth  section  of  the  American  Geophysical  Union  to  be 
formed,  to  meet  the  need  for  coordinating  data  from  seismographs,  geological  structure,  and  ex- 
perimental pressures  for  solution  of  problems  of  earth- structure.    Strange  as  it  may  seem,  the 
laws  of  melting  rock  imder  great  earth-pressures  and  the  piercing  of  armor  plate  by  high-velocity 
projectiles  are  enough  alike  to  bring  tectonophysics  also  into  secret  service  for  war. 

The  three  fields  of  geodesy,  meteorology,  and  hydrology  include  information  of  more  direct 
application  in  the  major  task  to  work  out  a  lasting  adjustment  of  mankind  to  Earth's  resources  and 
natural  forces. 

Geodesy  gives  us  the  foundations  for  mapping:    Large-scale  triangulations;  lines  of  precise 
leveling;  and  gravimetric  determinations.    From  these  data  we  get  the  base -maps  and  compute  the 
size,  shape,  and  features  of  the  Earth.   Aerial  mapping  is  a  recent  development  of  highest  im- 
portance in  the  use  of  these  base-controls.    Practically  all  projects  for  making  use  of  land,  waters, 
and  resources  of  the  Earth  call  for  accurate  maps.   Geodesy  serves  these  purposes  directly  and 
in  many  ways. 
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Fig.  9--A  close-up  of  rill-erosion  that  removes  soil  with  each  heavy  rain  faster  than  soil  is  formed. 
This  means  destruction  of  soil  imless  erosion  is  controlled.    The  next  plowing  blots  out  such  rills 
and  removes  tell-tale  evidence  of  soil-wastage,  for  a  time  only.   Rilling  is  followed  by  gullying 
that  in  time  unfits  fields  for  cultivation,  to  say  nothing  of  depleting  fertility  of  soil. 
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Fig.  10--A  vital  record  is  here  written  in  the  land  near  La  Crosse,  Wisconsin,  in  the  driftless  area 
that  escaped  glaciation  during  the  Ice  Age.   But  during  the  Pluvial  period  runoff  from  the  drainage 
had  cut  a  channel  down  to  the  depth  here  shown.   After  that,  runoff  lessened  and  filled  the  valley 
with  alluvium  of  increasingly  fine  texture.    Time  was  allowed  for  a  distinct  soil-profile  to  be 
formed  as  marked  by  the  dark  bank.   Such  was  the  state  of  things  when  clearing  and  cultivation  of 
slopes  began  in  the  past  century.   With  clearing  of  slopes,  storm  runoff  eroded  and  brought  down 
coarser  material  that  was  spread  over  the  original  alluvial  valley-floor.   Some  five  feet  of  this 
material  accumulated  until  still  another  stage  of  runoff  regime  was  brought  about.    For  runoff 
seemed  to  have  increased,  or  erodible  material  had  been  removed,  to  give  storm-flow  greater 
cutting  power.    For  nmoff  from  cultivated  and  eroding  slopes  was  sufficient  to  cut  through  recent 
and  ancient  deposits  down  to  the  channel  bed  of  glacial  times. 
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In  the  past,  few  reservoirs  had  been  accurately  surveyed.   In  our  program  of  soil -conservation 
we  needed  to  know  how  much  storage -capacities  had  been  depleted  by  silting.   We  had  difficulty  in 
getting  suitable  information.   It  would  be  much  better  to  have  accurate  capacity- surveys  made  of 
reservoirs  before  they  filled.    The  Boulder  Dam  was  soon  to  be  completed.   It  would  take  years 
and  great  expense  to  make  an  accurate  contour-map  in  that  wild  and  rough  coimtry.   Drop  of  the 
great  gates  of  the  Dam  in  1934  began  the  filling  of  Lake  Mead  and  shocked  us  into  action.   Arrange- 
ments were  made  with  the  United  States  Coast  and  Geodetic  Survey  to  use  their  precise  surveys  of 
the  reservoir-site  as  base -controls.   In  eight  days  aerial  photographers  made  the  flights  and  be- 
gan making  a  map  with  a  scale  of  100  feet  to  the  inch  and  ten-foot  contours.    Repeated  flights  were 
made  as  the  water  rose,  photographing  the  rising  water  line  at  20-foot  intervals  as  measured  at 
Boulder  Dam.    This  was  done  to  give  checks  on  contouring  the  flatter  areas  of  valley-floors.    This 
map  of  the  reservoir  now  filled  with  waters  of  Lake  Mead  will  serve  for  silt-surveys  in  the  future 
and  will  increase  in  value  and  use  a  century,  two  centuries,  yes,  a  thousand  years  hence. 

Geodetic  gravity- readings  give  us  data  of  highest  theoretical  value,  but  also  serve  the  geologist 
seeking  out  mineral  deposits.  Gravity-readings  and  sonic  soimdings  serve  for  mapping  the  floor  of 
the  ocean.  . 

Planning  for  postwar  work  will  call  for  a  mapping  program  of  imprecedented  proportions  to 
work  out  long-range  uses  of  land,  waters,  and  minerals  of  the  Earth  in  the  interests  of  hxmian  wel- 
fare.   Especially  is  this  true  of  China,  whose  people  now  are  plaiuiing  for  a  vast  program  of  recon- 
struction.  Geodesy  will  have  an  increasingly  important  place  in  earth-sciences. 

Travel-lanes  of  the  sea  and  highways  of  the  sky  have  added  to  the  needs  of  agriculture  for 
greater  knowledge  of  meteorology  in  forecasting  of  weather,  storm,  and  flood.   On  my  recent  trip, 
our  great  hydroplane  rose  off  the  mysterious  Nile  at  Cairo  and  wheeled  over  the  sleeping  city  and 
took  a  northeasterly  course  over  Sinai,  Palestine,  Lebanon,  and  the  Syrian  Steppe  to  Basra.   Many 
students  have  ascribed  the  decline  and  decadence  of  this  region  to  adverse  change  of  climate.   With 
the  advantage  of  our  bird's-eye  view,  we  could  make  out  ruins  of  former  cities  in  a  nearly  empty 
land.   Terraces  of  old  had  fallen  down,  soil-erosion  had  washed  soils  off  the  highlands  to  limestone 
bed-rock,  leaving  only  dregs  of  the  land  in  the  narrow  floors  of  valleys.    These  lands,  bared  of 
vegetation  by  ubiquitous  goats,  as  I  had  studied  them  before,  suggest  lowered  infiltration  of  rain, 
quick  nmoff,  and  reduced  effectiveness  of  rainfall.    Former  groimd-studies  showed  that  reduction 
in  effectiveness  of  rainfall  was  enough  to  accovmt  for  decline  of  the  country  without  adverse  change 
of  climate.   For  experiments  reveal  that  misuse  of  land  may  reduce  effectiveness  of  rainfall 
equivalent  to  an  adverse  chsCnge  of  climate. 

My  interest  in  this  question  goes  back  more  than  20  years  to  North  China.   Decline  of  that 
vast  land  as  seen  in  ruins  of  greater  prosperity  and  larger  populations  of  former  times  had  been 
ascribed  by  RICHTHOFEN  and  HUNTINGTON  and  others  to  dessication  as  a  result  of  adverse 
change  in  climate.    But  within  the  loessial  regions  in  Shansi  Province  I  found  temple  forests  as 
green  emeralds  in  a  vast  yellow  gullied  region.   Within  these  temple  forests  vegetation  was  repro- 
ducing-naturally  without  being  planted  or  irrigated.    Forest-litter  covered  soil-surfaces.    Rains 
were  being  absorbed  as  they  fell,  for  there  was  no  evidence  of  runoff  and  no  soil-erosion,  whereas 
surrounding  farm-lands  were  cut  with  great  labyrinths  of  gullies.    Soil-erosion  from  accelerated 
runoff  on  such  a  scale  appeared  to  be  enough  to  reduce  productivity  of  the  land  without  climatic 
change.    Conditions  within  the  temple  forests  indicated  prevailing  climate  would  support  a  com- 
plete cover  of  vegetation  and  control  of  soil-erosion.     It  was  this  finding  that  started  me  on  a 
series  of  experiments  to  measure  surficial  runoff  and  erosion  from  land-surfaces  under  different 
uses.   These  experiments  measured  the  effectiveness  of  rain.   These  and  subsequent  studies  re- 
vealed that  up  to  50  per  cent  of  heavy  rain-storms  may  run  off  from  bared  sloping  ground,  whereas 
much  less  or  no  runoff  comes  from  a  similar  slope  covered  with  grass  or  forest  and  its  litter. 

Immediate  nmoff  means  loss  of  that  much  rain  and  gives  the  effect  of  dessication  of  a  land. 
Before  the  theory  of  adverse  change  of  climate  is  accepted  it  seemed  well  to  discover  in  how  far 
effectiveness  of  rainfall  is  changed  by  types  of  land-use --whether  by  unwise  cultivation  or  by 
overgrazing. 

At  the  ground- surface,  meteorology  and  hydrology  meet.   The  writer's  studies  on  infiltration 
of  rain  and  later  studies  by  MUSGRAVE  and  others  lead  to  the  important  conclusion  that  methods 
of  land  use  influence  the  intake  of  rain  by  soUs  to  decisive  and  critical  amounts.   Rates  (rf  infiltra- 
tion are  critical  in  land-use,  in  erosion-control,  soil-  and  water-conservation,  and  in  flood-  and 
silt-control. 

Success  or  failure  of  susUined  uses  of  land  and  of  man's  adjustment  to  it— in  fact,  the  destiny 
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Fig.  ll--From  the  air  is  here  seen  the  early  stages  of  a  man-made  desert  in  the  "Dust  Bowl    of 
the  Great  Plains.   These  sand-dunes  were  created  in  ten  years  of  misuse  of  the  good  and  fertile 
earth  of  the  Southern  Great  Plains.    The  process  of  destruction  has  been  reversed  and  the  dunes 
controlled  and  revegetated,  a  task  much  simpler  than  the  control  of  less  spectacular  but  more 
destructive  water-erosion.   An  understanding  of  the  characteristics  of  land  and  geophysical  pro- 
cesses is  required,  wisely  and  safely  to  use  the  good  earth. 


Fig.  12-  -The  direct  relation  between  misuse  of  land  and  welfare  of  farmer  and  eventually  of  civilization 
is  apparent  in  this  aerial  view  of  a  Georgia  farm.  Sustained  and  improved  use  of  the  good  earth  calls 
for  the  coordination  of  a  number  of  technologies  within  the  field  of  earth- sciences  and  geophysics. 
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of  civilization- -is  determined  far  more  than  now  realized  by  what  happens  to  the  rain-drop  as  it 
strikes  soil- surfaces. 

Moreover,  a  more  complete  understanding  of  climate  and  its  variations,  whether  periodic  or 
cyclic,  will  aid  in  adjusting  agriculture  and  other  uses  of  land  to  given  regions.    Especially  is  the 
study  of  microclimate  coming  into  the  forefront  in  agriculture  and  in  making  long-time  use  of 
forests  and  in  reclamation  of  damaged  lands. 

Dynamic  action  of  wind  as  it  erodes  rock  and  soil  and  carries  sands  and  dust  is  a  factor  of 
high  importance  the  world  around.   Wind-tunnels  were  first  used  for  design  of  airplanes.    Now 
portable  wind-tunnels  are  used  to  measure  wind-erosion  of  soils  under  different  wind-velocities 
and  under  various  measures  for  control  of  wind-erosion. 

Sorting  of  soil  in  wind-erosion  takes  place,  whereby  particles  of  silt  and  clay  are  swept  aloft 
to  be  blown  to  destinations  unknown,  and  the  coarser,  sandy  particles  are  left  behind  to  form  hum- 
mocks and  sand-dimes.    These  "black  blizzards",  as  we  experienced  them  in  the  "Dust  Bowl"  of 
the  Great  Plains,  have  been  known  in  lands  long  occupied  in  the  Near  East  and  in  northwest  China. 
A  study  of  sand-dunes  should  give  us  a  clearer  understanding  of  past  climates,  possible  climatic 
changes,  as  well  as  of  formation  of  man-made  deserts  in  marginal  regions. 

Factors  of  meteorology,  including  weather -forecasting  and  climatology,  affect  the  destiny  of 
human  occupation  of  the  Earth  in  many  ways  and  decisively.   In  marginal  zones,  the  effects  of  drier 
climates  may  be  brought  about  by  misuse  of  land-  and  water-resources.    Full  use  of  the  land  and 
waters  calls  for  deeper  imderstanding  of  all  phases  of  this  complicated  science. 

Hydrology  is  a  synthesis  of  those  subjects  that  have  to  do  with  the  source,  distribution,  dis- 
posal, and  work  of  waters  on  land.    The  ocean,  as  the  mother  of  waters,  is  the  source  of  rain.   Its 
volimie  is  almost  335  million  cubic  miles.    Rivers  run  into  the  sea,  yet  the  sea  is  not  full.   Waters 
of  the  ocean  evaporate,  are  blown  inland  and  rain  down  on  the  land,  and  their  return  in  rivers  to  the 
sea  makes  up  the  hydrologic  cycle.    Rainfall  on  the  land  is  computed  at  about  29,347  cubic  miles, 
and  runoff  of  rivers  is  about  6,524  cubic  miles,  or  about  22.2  per  cent  of  rainfall.    Cold,  dry  air- 
masses  take  up  moisture  from  land  and  carry  it  back  over  the  sea  to  balance  the  equation  of 
evaporation  and  precipitation.    It  would  take  11,400  years  for  the  volume  of  the  ocean  to  be  rained 
down  on  the  land,  and  51,280  years  for  the  ocean  to  be  filled  by  rivers  ninning  into  the  sea.   Ac- 
cumulation of  ice-sheets  might  thus  lower  the  level  of  the  ocean  quite  rapidly  in  geologic  time. 

Properties  and  dynamics  of  rain-waters  on  the  land  are  of  fundamental  interest  in  the  economy 
of  the  Earth,    Annual  rainfall  on  the  land  (for  rain  at  sea  is  not  recorded)  weighs  about  123,259 
billion  tons,  equivalent  to  the  fabulous  energy  of  7,470,000  million  horse-power.    The  compacting 
force  of  rain  on  bare  soil  is  no  small  matter.    Recent  studies  disclose  remarkable  effects  of  rain- 
drops as  they  strike  bare  soil  on  slopes. 

Moreover,  it  is  the  circulation  of  this  small  part  of  the  Earth's  waters  that  has  been  the  chief 
dynamic  agency  in  moulding  the  face  of  the  Earth  and  in  setting  up  great  stresses  in  its  crust. 

Rxmning  waters  through  the  ages  have  excavated  valleys,  planed  off  the  land  to  near  level, 
transported  erosional  debris  and  spread  it  out  in  great  sedimentary  deposits,  doing  a  prodigious 
amoimt  of  work.    Cumulations  of  these  deposits  in  time  build  up  great  overburdens,  such  as  I  saw 
from  our  hydroplane  in  the  delto  of  the  Zambezi  River  in  East  Africa,  that  disturb  equilibria  of  the 
delicately  balanced  Earth's  crust.    These  overburdens  weigh  down  and  slowly  sink  the  crust  into 
the  underlying  plastic  magma  to  cause  land-uplift  elsewhere.    These  uplifts  in  turn  set  the  stage 
for  other  cycles  of  erosion,  sedimentation,  and  crustal  movements.   With  these  are  associated 
faulting  and  possibly  some  volcanic  activity.    The  dynamic  action  of  rivers  is  far-reaching  and 
decisive  in  the  history  of  the  Earth,    Such  is  the  mechanism  whereby  silent  energy  of  rays  of  the 
Sun  moulds  the  surface  of  the  Earth, 

It  is  this  geologic  erosion  which  has  sculptured  the  land  into  forms  of  majestic  beauty  such  as 
the  Grand  Canyon  of  the  Colorado,  fantastic  Bryce  Canyon,  the  litUe-known  gorge  of  the  Bramaputra, 
and  thousands  of  lesser  ones.    Rivers  and  glaciers  have  wrought  wonders.    We  have  in  these  giganUc 
phenomena  much  more  to  call  forth  the  exclamation  that  was  sent  as  the  first  telegraphic  message, 
"What  hath  God  wrought." 

Erosion  of  the  land  is  such  an  universal  phenomenon  of  running  water  that  confusion  sometimes 
arises  as  to  the  difference  between  this  geologic  erosion  and  the  accelerated  or  man-induced 
erosion  of  cultivated  fields  or  of  hiUs  from  overgrazing  or  of  bared  land.    The  dynamics  are  the 
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Fig.  13- -A  beginning  in  applying  principles  of  geophysics,  engineering,  and  agronomy  to  con- 
servation of  land  is  shown  In  contour -farming  and  alternation  of  strip-crops,  to  increase 
intake  of  rain  by  cultivated  soils  and  to  reduce  erosive  action  of  unabsorbed  rain-waters- - 
Lancaster  County,  Pennsylyania. 

same.   But  geologic  erosion  is  as  old  as  the  first  rain-storm;  wind-erosion  may  be  older.   In 
those  areas  where  favorable  climate  supports  a  complete  cover  of  vegetation,  a  complex  body  of 
soil  is  formed  under  this  protection.    But  geologic  erosion  goes  on  no  faster  than  soil  is  formed. 
Soils  form  and  differentiate  into  topsoil  and  subsoil  on  slopes,  as  valleys  are  excavated.   Geologic 
erosion  under  such  undisturbed  conditions  is  a  slow  process  in  terms  of  a  civilization. 

But  when  this  mantle  of  vegetation  is  cleared  for  cultivation,  or  for  any  other  purpose  and 
especially  when  the  land  lies  on  a  slope,  erosion  of  a  new  order  comes  in.    Erosion  is  accelerated 
far  beyond  its  normal  geologic  rates  and  much  faster  than  soil  is  being  formed  and  means  destruc- 
tion for  human  use  unless  controlled.    This  is  the  soil-erosion  which  must  be  adequately  controlled 
if  sustained  production  of  land  is  to  be  maintained  as  an  enduring  basis  for  progress  of  civilization. 

Dynamics  of  nmning  water,  when  acting  upon  soils  formerly  protected  by  vegetation  and  es- 
pecially on  slopes,  is  a  phase  of  hydrology  of  highest  importance  in  worliing  out  a  permanent 
agriculture  to  make  sure  a  food-supply  for  peoples  of  the  Earth.    Lands  must  be  so  treated  as  to 
take  in  rain  that  falls  on  the  land.   In  drier  regions,  loss  of  effective  rainfall  may  be  critical.   In- 
creased storm-nmoff  cuts  and  carries  away  the  soil  and  means  more  silt  in  streams  to  add  to 
problems  of  use  of  waters  for  power  and  irrigation  and  flood- control. 

On  my  first  trip  to  China  more  than  20  years  ago,  when  still  a  day's  journey  from  Shanghai 
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Fig.  14- -A  bit  of  the  Earth's  sxirface  in  Lancaster  County,  Pennsylvania,  two  miles  northeast  of 
Tayloria,  as  seen  from  the  air,  showing  on  the  left  how  land  is  being  depleted  by  unwise  use 
and  on  the  right  how  land  is  treated  to  conserve  the  fertile  layer  to  maintain  and  to  increase 
production  of  needful  food-crops. 


we  entered  a  great  broad  band  of  brownish-yellow  water,  sharply  contrasted  against  the  blue-green 
waters  of  the  ocean.   Next  morning  my  bath-tub  water  was  heavy  with  silt.   We  were  plowing 
through  soils  of  China  washed  out  into  the  sea  by  the  Yangtse  River. 

Later,  on  an  expedition  intd  North  China,  I  visited  the  site  of  the  break  in  1852  in  the  dykes  of 
the  Yellow  River,  when  the  great  muddy  stream  changed  its  outlet  from  the  Yellow  Sea  to  the  Gulf 
of  Chihli  250  miles  to  the  north.    I  climbed  first  the  outer  dyke  and  seven  miles  farther  on  the 
great  inner  dyke  and  looked  upon  a  great  brownish  river  full  of  shoals- -the  siltiest  river  on  the 
Earth,    This  was  "China's  Sorrow"  that  was  flowing  some  30  feet  above  its  delta-plain.   For  600 
years,  millions  of  Chinese  farmers  had  with  bare  hands  raised  the  dykes  year  by  year,  over  a  dis- 
tance of  400  miles  to  hold  this  giant  river  in  its  course,  until  it  finally  broke  away. 

Why  should  the  Chinese  farmers  have  to  work  so  hard?    It  was  because  of  silt,  that  each  year 
partly  filled  the  channel,  making  it  necessary  to  raise  the  inner  and  outer  dykes  year  after  year, 
until  finally  the  bottom  of  the  channel  had  been  lifted  well  above  its  plain. 

I  resolved  to  see  the  origin  of  this  silt  and  went  on  another  expedition  into  the  loessial  high- 
lands.   There  we  found  the  King  River  Irrigation-Project  begun  in  246  B.C.,  which  had  been  put 
out  of  use  time  and  time  again  because  of  silt.   In  the  river-drainage  I  found  a  vast  region  cut  up 
by  enormous  active  gullies,  despite  the  valiant  defense  of  unaided  Chinese  farmers  through  the 
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Fig.  15 --Possibilities  of  making  use  of  water-resources  are  shown  in  this  aerial  view  of 
Bonneville  Dam  on  the  Columbia  River.   Cheap  power  from  streams,  from  year  to  year, 
generation  to  generation,  offers  one  of  the  most  important  means  of  making  full  use  of 
Nature's  resources  in  the  interests  of  human  welfare.    (Washington  National  Guard) 

centuries.    But  occasionally,  in  the  midst  of  gullies,  I  found  temple  forests  and  grazing  enclosures, 
to  which  I  have  already  referred,  where  there  was  no  erosion. 

We  began  a  series  of  experiments  in  the  forested  areas  and  on  the  adjoining  farmed  and  de- 
nuded areas  to  run  down  the  basic  cause  of  reduced  infiltration  from  bare  soils  and  the  resulting 
increased  runoff  and  erosion.    The  decisive  fact  is  very  simple.    Bared  soil-surfaces  tend  to  be 
sealed  by  muddy  suspensions  under  the  impact  of  rain,  whereas  soils  protected  by  a  layer  of 
forest  or  crop-litter  or  grass-cover  prevent  the  formation  of  muddy  sealing  suspensions,  so  that 
pores  and  interstices  into  the  soil  remain  open  for  absorption  of  rain-waters  to  full  capacity  of 
the  soil-profile.    These  studies  answered  some  long-standing  questions  and  furnished  the  basis  for 
a  more  thorough  attack  upon  erosion.    These  studies  have  since  been  expanded  by  many  investi- 
gators t6  include  a  wide  range  of  conditions  to  answer  questions  for  different  physiographic  re- 
gions.   Hydrological  experimental  areas  have  been  patterned  on  the  San  Dimas  Study,  founded  in 
1930,  to  find  the  facts  needed  for  conservation  and  control  of  rain-waters.   A  network  of  such  com- 
prehensive hydrological  stations  is  urgently  needed  for  the  entire  United  States. 

For  five  field-seasons  (1922-1927)  I  made  studies  in  the  loessial  highlands  of  North  China  and 
have  recently  returned  from  a  survey  of  northwest  China.   Here  soil-erosion  is  active  on  a  tre- 
mendous scale  that  has  been  going  on  for  a  long  time.    Great  labyrinthian  gullies  cut  up  the  land- 
scape into  fantastic  panoramas.   Nowhere  else  on  Earth  have  I  seen  soil-erosion  on  such  a  scale. 

Excessive  rates  of  erosion  are  shown  in  silt  loads  of  streams  measured  recently  by  the 
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Yellow  River  Commission  as  percentage  of  water  by  weight:   Yellow  River  at  Lanchow  1942,  mxm 
18.75;  Yellow  River  at  Chenchow  1942,  46.14;  Wei  River  at  Sienyang  1941,  35.55;  King  River  at 
Chang  Chia  Shan  1937,  54.70;  Loh  River  at  Chongto  1934,  63.00. 

The  Yellow  River  Commission  has  come  to  the  decision  that  control  of  soil-erosion  in  the 
drainage  of  the  Yellow  River  is  necessary  to  flood-control  on  the  delta-plain  and  to  effectiveness 
of  irrigation-projects.   Now  the  Government  of  Free  China  has  begun  a  program  for  the  control  of 
erosion  and  the  conservation  of  soil  and  waters. 

All  of  China  is  not  equally  subject  to  such  heavy  rates  of  erosion.   More  than  22  centuries  ago 
a  Chinese  engineer  by  the  name  of  LI  BING  set  up  one  of  the  most  successful  irrigation-projects  of 
history  on  the  Min  River,  which  flows  clear  out  of  the  border  mountains  of  Tibet.    This  project  is 
still  in  excellent  working  condition  and  serves  to  irrigate  the  Chengtu  Plain  of  500,000  acres  that 
supports  2,000  persons  per  square  mile. 

LI  BING  did  not  have  a  silt-problem  to  deal  with  but  he  did  have  bedload  of  boulders  and  gravel 
and  annual  high- waters.    He  correctly  diagnosed  this  problem  and  prescribed  simple  measures  and 
made  their  yearly  observance  a  religious  festival,  one  of  which  I  attended  on  April  1-5,  1943.    LI 
BING  provided  for  inner  and  outer  canals.   At  the  time  of  low  waters  in  winter  the  river-flow  is 
diverted  by  a  coffer-dam  into  the  inner  canal,  while  debris  is  dug  from  the  outer  canal;  then  the 
coffer-dam  is  opened  and  the  inner  canal  is  shut  off  with  a  second  coffer-dam  and  is  emptied  and 
dug  out  to  "iron  dragons,"  set  at  a  depth  to  which  the  channel  must  be  excavated  each  year.   When 
the  work  is  complete,  a  great  annual  ceremony  takes  place  at  the  breaking  of  the  coffer-dam  of  the 
inner  canal.    Then  waters  are  divided  into  the  two  canals  to  begin  another  irrigation- season.    By 
dividing  the  two  big  canals  into  some  twenty-odd  lesser  canals,  flood-damage  is  avoided.    So  suc- 
cessful was  LI  BING  in  his  original  plan  that  the  Chengtu  Plain  has  not  suffered  from  flood  or 
famine  for  2,000  years.   We  must  honor  such  an  engineer  who  was  successful  in  controlling  wild 
waters  for  the  benefit  of  mankind  and  for  so  long  a  time. 

It  is  scarcely  necessary  for  me  to  cite  what  has  been  done  in  the  United  States  to  put  the 
knowledge  of  the  Earth's  resources  and  natural  forces  to  work  here.    These  matters  have  been  set 
forth  in  a  galaxy  of  papers  in  this  and  former  annual  sessions  of  the  American  Geophysical  Union. 
In  the  field  of  hydrology,  information  vital  to  establishing  the  sustained  utility  and  productiveness 
of  waters  and  land  is  being  amassed  in  experimental  installations  and  in  practical  application  of 
such  information  over  millions  of  acres  of  land.   In  the  United  States  a  beginning  has  been  made  to 
work  out  the  basis  for  sustained  and  improved  production  of  land-  and  water-resources  in  accord 
with  principles  established  in  the  science  of  geophysics.   While  excellent  progress  has  been  made 
in  recent  years,  far  more  needs  to  be  done  if  wastage  of  land  and  water  by  erosion  and  its  damaging 
effects  are  to  be  put  vmder  control  in  time  to  save  vast  areas  of  the  best  land  of  America. 

The  hazards  of  war,  as  well  as  those  of  peace,  call  for  progressive  synthesis  of  the  several 
branches  of  geophysics. 

Dynamics  of  flowing  water  present  the  chief  hazard  to  a  lasting  adjustment  of  mankind  to  the 
Earth,  and  at  the  same  time  the  greatest  hope  when  controlled  and  put  to  highest  possible  uses. 
It  is  in  the  control  and  conservation  of  rain-waters  as  they  fall  on  land  and  flow  in  streams  that 
mankind  may  keep  up  his  food- supply  in  abundance.    Little  will  avail  in  other  phases  of  civilization 
if  the  production  of  food  is  \mdermined  and  lessened  in  the  face  of  increasing  demands.   When  food 
fails,  all  else  fails.    There  is  no  safety  in  a  famine  except  in  death. 

As  I  flew  over  Mesopotamia  with  its  hundreds  of  dry  canals  and  ruins  of  former  magnificence 
and  power  in  the  midst  of  present-day  imderpopulation  and  waste,  I  pondered  the  fate  of  mankind  on 
this  Earth.   With  all  his  boasting  and  pomp,  man  is  a  child  of  the  Earth,  dependent  on  favorable 
combination  of  natural  forces  and  materials  and  their  wise  stewardship  in  the  interest  of  survival 
of  our  civilization.    The  children  of  men  may  work  out  a  lasting  adjustment  to  the  Earth  only  by 
seeking  knowledge  and  understanding  of  the  marvelous  forces  and  their  interrelations  and  by  work- 
ing with  rather  than  against  them  in  this  world  of  wonders  and  the  scene  of  the  great  adventure  of 
mankind. 

Soil  Conservation  Service, 
Washington,  D.  C. 
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FOREWORD 


The  Fifth  Regional  Planning  Conference  recently  held  in  Seattle  opened 
its  session  with  a  searching  inquiry  by  Professor  Charles  McKinley  into 
the  activities  of  our  state  and  regional  planning  commissions  since  their 
establishment  five  years  ago.  What  most  pleased  the  students  of  planning, 
I  believe,  was  the  emphasis  placed  by  Professor  McKinley  on  the  diversity 
and  importance  of  the  tasks  that  remain  to  be  undertaken,  rather  than 
what  has  been  accomplished. 

There  is  in  this  thoughtful  address  a  message  of  significant  value,  not 
merely  for  planning  officials,  but  for  all  the  people  of  this  region.  There 
can  be  no  doubt  that  in  recent  years  our  civilization  has  expanded  far 
faster  than  our  knowledge  of  it.  On  every  hand  we  are  faced  by  problems 
to  which  we  do  not  know  the  answer.  It  is  this  pressing  need  for  knowledge 
of  the  facts  that  control  our  destinies  without  our  being  aware  of  them, 
that  has  created  the  planning  agencies,  not  only  of  this  Pacific  Northwest, 
but  of  the  nation.  It  should  be  more  widely  understood  that  these  bodies 
neither  have  nor  desire  any  executive  or  legislative  powers;  that  they  are, 
on  the  contrary,  simply  agencies  of  inquiry  and  research,  whose  activities 
are  determined  by  request  of  administrative  officers  or  the  elected  repre- 
sentatives of  the  people.  Findings  of  planning  agencies  are  available  for 
the  use  of  private  as  well  as  public  organizations. 

Secretary  of  Agriculture,  Henry  A.  Wallace,  has  pointed  out  that  no 
government  can  be  wiser  than  its  information.  It  is  the  first  task  of  plan- 
ning bodies  to  locate  this  information  wherever  an  agency  of  research  has 
impartially  collected  it,  or,  wanting  such  an  agency,  to  make  the  necessary 
research  itself.  Since  the  capacity  of  our  planning  agencies  is  far  outrun 
by  the  need  for  information  sufficient  to  lift  the  political,  economic  and 
social  life  of  our  people  to  new  heights  of  efficiency.  Professor  McKinley 
has  given  welcome  and  timely  amphasis  to  the  desirability  of  encouraging 
and  coordinating  the  efforts  of  ALL  agencies  engaged  in  research. 

Because  Professor  McKinley  has  presented  an  able  review  of  the  past 
and  potential  role  of  planning  in  the  Pacific  Northwest — with  broad  national 
implications — the  Northwest  Regional  Council  considers  it  a  privilege 
to  publish  and  give  wide  currency  to  his  address.  We  believe  that  all  who 
find  opportunity  to  read  it  will  have  a  greatly  clarified  concept  of  the 
prime  needs  of  this  region  and  of  the  way  in  which  they  can  be  met. 

B.  H.  KIZER,  Vice-President 
Northwest  Regional  Council 


May  15, 1939 
Spokane,  Washington 


FIVE  YEARS  OF  PLANNING  IN  THE  PACIFIC 
NORTHWEST 

By  Charles  McKinley* 

A  REVIEW 

It  is  nearly  five  years  since  the  four  states  of  the  Pacific  Northwest 
established  planning  boards  and  united  with  representatives  of  the  na- 
tional government  in  regional  planning.  Before  that  time  such  federal 
bureaus  as  the  Corps  of  Engineers,  the  Forest  Service  and  the  scientific 
bureaus,  the  State  Colleges,  the  Experiment  Stations,  the  Universities 
and  some  of  the  state  departments  had  gathered  and  analyzed  much 
basic  data  concerning  the  physical  resources  and  economic  problems  of 
the  region.  But  the  creation  of  the  official  planning  boards  introduced 
a  new  and  greatly  needed  factor  of  coordination;  it  helped  to  knit  to- 
gether federal,  state  and  local  planning  policies;  it  enlarged  the  view  of 
planning  objectives. 

Let  me  hasten  to  note  that  a  galaxy  of  new  agencies,  federal  and 
state,  gave  additional  impetus  to  the  planning  process  in  the  region. 
These  include  the  Soil  Conservation  Service,  the  Farm  Security  Adminis- 
tration, the  AAA,  the  Bonneville  Project,  WPA  and  PWA,  the  Grazing 
Division,  the  Water  Conservation  Boards  of  Montana  and  Idaho,  the 
Conservation  Department  at  Olympia,  the  Unemployment  Compensa- 
tion Commissions  and  other  social  security  agencies. 

I  cannot  pretend  adequately  to  appraise  what  has  happened  since 
the  regional  and  state  planning  agencies  were  started.  They  have  been  so 
busy,  have  covered  so  much  territory,  that  only  a  participant  more  inti- 
mately familiar  with  their  manifold  aaivities  could  undertake  that  task. 


*  This  paper  was  presented  as  the  keynote  address  of  the  Fifth  Pacific  Northwest  Regional  Planning 
Conference,  Seattle,  April,  1939.  Charles  McKinley  is  Professor  of  Political  Science  at  Reed  College, 
Portland,  Oregon,  and  Chairman  of  the  Portland  City  Planning  Commission.  He  served  as  a  Consultant 
on  the  Staff  of  the  Columbia  Basin  Study  made  by  the  Pacific  Northwest  Regional  Planning  Com- 
mission (Regional  Planning:  Part  I— Pacific  Northwest,  National  Resources  Committee,  May  1936). 
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But  as  a  sympathetic  observer  I  have  tried  to  sense  the  general  directions 
of  planning  activity,  to  watch  the  methods  developed  and  to  understand 
the  more  significant  problems  of  the  region  as  they  are  emerging  from 
f  aas  and  conclusions  that  have  been  developed. 

Let  me  say  a  few  words  about  the  methods  pursued.  The  achieve- 
ments of  the  planning  boards  in  these  five  years  have  been  attained 
largely  by  stimulating,  aiding  and  coordinating  the  activities  of  many 
other  agencies.  While  each  of  the  planning  boards  has  done  much  sig- 
nificant work  through  its  own  special  facilities,  most  of  its  tasks  have 
called  for  the  aaive  cooperation  of  many  public  and  private  groups. 
There  can  be  little  doubt  that  the  lasting  success  of  planning  boards  will 
depend  upon  the  degree  to  which  they  secure  this  coordinated  inter- 
agency activity  of  all  groups  whose  work  touches  upon  the  problem  in 
hand.  They  cannot  become  substitutes  for  such  agencies.  If  they  do  their 
job  they  will  try  to  re-enforce  the  work  of  every  state  and  federal  agency 
which  is  performing  a  socially  useful  aaivity.  This  is  what  the  planning 
boards  have  repeatedly  declared,  and  on  the  whole  their  aas  show  that 
they  mean  it. 

It  is  true,  that  the  state  planning  boards  have  undertaken  some 
studies  in  fields  of  interest  lying  within  the  domain  of  state  administrative 
agencies.  For  example,  tax  studies  in  Idaho,  Oregon  and  Washington; 
educational  studies  in  Washington;  public  health  and  welfare  in  Wash- 
ington; and  dependency  and  delinquency  problems  in  Oregon.  But  in 
these  cases  there  appeared  to  be  no  other  agency  equipped  with  stajff  or 
funds  to  undertake  the  research  required.  The  state  departments  should 
take  over  these  tasks  as  rapidly  as  they  are  prepared  to  do  so,  leaving 
the  planning  boards  to  synthesize,  to  coordinate,  and  direa  joint  in- 
quiries and  to  carry  on  limited  special  studies  that  no  other  agency  is 
equipped  to  do.  One  measure  of  success  of  state  planning  will  be  the 
extent  to  which  the  adoption  of  planning  techniques  and  attitudes  by 
the  regular  state  departments  relieves  the  boards  of  such  special  tasks. 
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Sir  Henry  Bunbury  has  spoken  of  planning  as  the  process  of  taking 
all  faaors  into  account  in  the  making  of  public  policy.  Accepting  this 
as  a  reasonably  satisfaaory  conception  of  the  planning  funaion,  we 
may  use  it  as  a  guide  in  glancing  at  our  recent  experience  in  this  region. 
It  follows  from  this  definition  that  planning  must  rest  not  only  upon 
common  sense  experience  but  upon  the  recognition  of  relevant  faas  that 
escape  superficial  observation.  Common  sense  is  not  enough  in  an  age 
of  science.  This  is  the  case  for  research  as  a  basic  ingredient  of  planning, 
a  case  brought  home  to  a  constantly  growing  number  of  citizens  in  the 
Pacific  Northwest.  The  studies  made  under  the  auspices  of  the  planning 
agencies  touching  the  whole  range  of  physical  resources,  and  many 
problems  of  social  life,  have  immensely  enriched  our  knowledge  of  sig- 
nificant basic  facts.  If  we  have  the  will  to  deal  with  the  problems  which 
they  illuminate  we  are  in  a  far  more  advantageous  position  to  do  so  than 
we  were  five  years  ago. 

Despite  this  progress,  however,  it  is  still  true  that  on  many,  perhaps 
most,  problems  a  great  deal  of  research  remains  to  be  done  before  de- 
tailed policies  can  be  worked  out.  The  problem  of  land  use  is  an  illus- 
tration. Despite  the  years  of  quiet  work  done  by  the  Bureau  of  Soils, 
the  State  Experiment  stations,  and  the  State  Colleges,  despite  the  great 
acceleration  of  studies  in  land  use  and  classification  during  the  period 
since  1934,  precise  information  concerning  the  quality  of  soil,  topog- 
raphy, moisture,  frost  data,  etc.,  of  a  particular  land  unit  (which  some 
prospective  farm  purchaser  needs  to  know)  still  can  not  be  furnished 
except  in  a  minority  of  counties.  In  Washington,  where  this  work  is 
most  advanced,  eleven  counties  have  received  detailed  soil  surveys,  and 
four  more  will  be  completed  in  about  two  years.  I  shall  point  out  a  little 
later  some  of  the  useful  planning  that  is  going  forward  despite  incom- 
plete information,  but  it  is  necessary  to  recognize  clearly  that  many 
phases  of  public  policy  for  conserving  and  developing  our  physical 
resources  cannot  be  accurately  and  fully  developed  or  applied  until  a 
vast  amount  of  obscure  but  systematic  data  collection  has  taken  place. 
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What  is  true  with  regard  to  the  gaps  in  our  information  about  land  is 
equally  true  with  respea  to  water.  About  mineral  resources  there  is 
even  greater  ignorance. 

So  long  as  public  policy  was  based  upon  the  objeaive  of  exploita- 
tion, these  inadequacies  could  be  viewed  calmly  because  after  all  it  was 
the  funaion  of  the  entrepreneur,  be  he  farmer,  mine  owner  or  business 
man,  to  dig  out  the  information  he  needed  for  making  a  profitable  enter- 
prise. He  was  not  concerned  with  the  social  cost  accounting.  In  an  era 
of  expanding  population  and  world  commerce  he  had  an  assured  market 
and  he  could  take  long  chances  to  get  his  share.  But  when  we  turned  to 
a  public  policy  of  sustained  yield,  or  of  use  with  a  minimum  of  waste 
(which  is  the  gist  of  "conservation")  public  research  assumed  a  place 
of  greatly  increased  importance.  If  the  individual  farmer  is  to  be  asked 
to  protea  the  soil  for  future  generations,  he  must  be  shown  how  to  do 
it,  by  physical  struaures  and  crop  praaices.  If  the  timber  operator  is  to 
be  induced  to  adopt  sustained  yield  management,  he  must  learn  the  best 
methods  of  logging  to  avoid  the  destruaion  of  young  timber,  to  reduce 
fire  hazard,  to  reseed  the  land.  If  a  community  containing  marginal  land 
(and  what  western  community  does  not?)  is  to  escape  useless  public 
expenditures,  and  human  misery,  it  must  know  what  lands  are  unfit  for 
farming.  All  these  goals  call  for  knowledge  which  publicly  sponsored 
research  must  make  available.  The  planning  movement  has  made  real 
headway  in  amplifying  this  kind  of  information,  and  showing  its  im- 
portance. 

But  planning  research  must  also  enter  the  area  of  social  analysis. 
And  here  also  a  real  beginning  has  been  made.  With  the  launching  of 
the  social  security  program,  particuarly  unemployment  compensation, 
data  have  been  rapidly  accumulating  which  will  soon  yield  faas  of 
major  importance  about  the  patterns  of  employment  of  the  people  of  the 
region,  about  cycles  of  industrial  aaivity,  about  wage  payments,  about 
training  required  for  job  success,  about  technological  changes,  and  many 
other  significant  phases  of  industrial  life  in  the  region.  Studies  of  popu- 
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lation  trends  by  the  Regional  Planning  Commission  and  the  state  plan- 
ning boards  have  begun  to  open  our  eyes  to  changes  that  will  vitally 
affea  the  lives  of  every  one  of  us,  changes  of  which  we  were  nearly  all 
ignorant  a  few  years  ago.  Only  a  decade  ago  Portland  embarked  upon 
a  school  building  program  which  has  had  to  be  drastically  modified, 
after  considerable  misplaced  expenditure,  because  the  plans  on  which  it 
rested  did  not  sense  the  radical  changes  in  birth  rate,  in  longevity,  and 
in  immigration  policy  that  have  in  this  short  time  greatly  affected  the 
number  and  proportion  of  school  children  of  different  age  levels.  I  shall 
comment  more  fully  upon  the  f aas  shown  from  the  most  complete  study 
yet  made  of  the  migrations  into  this  region  since  1930  by  the  Oregon 
State  Planning  Board,  but  let  me  say  here,  that  this  kind  of  analysis 
would  not  have  been  possible  before  1934  because  certain  of  the  sources 
of  information  essential  to  it  did  not  then  exist. 

It  is  possible,  however,  that  research  has  proceeded  faster  than  co- 
ordination, and  coordination  more  rapidly  than  the  process  of  public 
understanding.  "Without  permitting  either  of  the  former  to  flag,  it  is 
certainly  essential  to  widen  and  intensify  public  discussion  of  the  faas 
and  conclusions  emerging  from  this  planning  activity.  The  recent  repeal 
of  the  Oregon  Planning  Board  aa  is  proof  of  that.  It  is  a  bit  ironic  that 
this  repeal  was  made  effective  by  a  Governor  whose  legislative  program 
drew  heavily  upon  the  information  and  proposals  developed  by  the 
planning  agencies.  Because  these  Conferences  are  held  to  further  public 
discussion,  it  may  be  most  useful  if  I  direa  our  thinking  toward  the 
major  regional  problems  which  I  believe  the  developments  of  the  past 
five  years  have  revealed. 
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MAJOR  PROBLEMS  OF  THE  PACIFIC  NORTHWEST 
1.    Forest  Depletion 

The  Forest  Industries  seem  to  me  to  top  the  list  in  the  "problem 
child"  category.  Building  upon  the  careful  work  long  under  way  in  the 
Forest  Service,  the  state  and  regional  planning  boards  have  brought  the 
main  difficulties  out  into  the  arena  of  general  public  discussion,  and 
have  focussed  upon  them  a  series  of  proposed  policies.  While  the  acute- 
ness  of  the  problem  varies  among  the  four  states,  with  Washington 
heading  the  list,  the  issue  is  of  major  importance  in  all  except  Montana. 

The  last  general  study  prepared  under  the  auspices  of  the  Regional 
Planning  Commission  and  printed  in  March  1938  shows  that  for  the 
four  states  forest  produas  furnish  more  than  40%  of  the  value  of  com- 
modities shipped  from  the  region;  that  63%  of  the  railroad  freight  ton- 
nage originating  in  the  region  consists  of  forest  produas;  that  in  rated 
capacity  of  prime  movers  in  1929  the  forest  products  manufacturing 
plants  had  almost  ten  times  the  horsepower  installed  in  all  other  manu- 
facturing plants,  643,000  against  69,000;  and  that  in  addition,  the  forest 
produas  had  40%  of  all  elearic  motors  using  purchased  power.  Popula- 
tion density  tends  to  coincide  with  lumbering  except  in  southern  Idaho, 
Montana  and  eastern  Washington.  All  cities  of  above  20,000  population 
except  four  are  located  in  areas  where  lumbering  is  the  chief  economic 
aaivity.  In  1930  one  out  of  every  eight  persons  gainfully  employed  in 
Oregon  and  Washington  was  working  in  a  forest  industry.  The  number 
of  employes  of  service  industries  dependent  upon  this  industry  cannot 
be  precisely  calculated  but  must  be  somewhere  near  equal  to  those  di- 
realy  employed  in  the  industry.  So  far  as  employment  in  manufacturing 
is  concerned  the  fabrication  of  forest  produas  required  more  than  half 
the  faaory  employes  and  paid  more  than  half  the  salaries  and  wages. 
These  are  but  a  few  of  the  faas  that  demonstrate  the  crucial  importance 
of  timber  industries  to  the  region  as  a  whole. 
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I  shall  not  discuss  here  the  importance  of  the  forests  for  water  flow, 
for  preventing  erosion,  for  wild  life,  livestock  or  recreation. 

Despite  the  declining  use  of  timber  for  building  purposes  caused 
by  the  adoption  of  substitute  materials  the  forests  are  being  rapidly  de- 
pleted, with  the  rate  varying  greatly  within  subdivisions  of  the  region. 
For  the  region  as  a  whole,  the  average  annual  cut  from  1925  to  1933 
was  over  ten  billion  feet  while  the  annual  net  current  growth  after  de- 
duction for  all  losses  was  estimated  at  four  billions.  At  best  it  will  be 
many  years  until  growth  can  overtake  depletion  but  that  is  no  argument 
for  not  making  strenuous  efforts  now  to  achieve  as  rapid  a  growth  as 
advanced  silviculture  can  make  possible.  I  must  take  for  granted  here 
that  the  case  is  fully  made  that  the  commercially  accessible  fir  timber 
(for  saw  purposes)  in  western  Washington,  and  in  northwestern  Ore- 
gon, the  white  pine  of  northern  Idaho,  and  Ponderosa  pine  of  eastern 
Washington  and  Oregon,  are  threatened  with  early  depletion  unless  a 
program  of  sustained  yield  management  is  speedily  adopted.  The  heavy 
stands  in  western  Oregon  south  and  west  of  Salem  still  offer  time  for  a 
more  leisurely  pace  in  the  reaification  of  timber  management  policy. 

The  social  consequences  of  the  failure  to  place  this  industry  under 
sustained  yield  management  can  be  fully  seen  in  the  cut-over  regions 
of  the  Great  Lake  states,  or  more  readily  in  the  sub-regional  distrias  of 
the  Northwest  where  the  timber  is  gone.  No  complete  census  of  com- 
munities ruined  by  forest  depletion  has  been  compiled.  Yet  the  staff  of 
the  Regional  Planning  Commission  was  able  to  compile  a  list  of  76 
towns  devoted  to  wood  products  that  had  completely  disappeared,  and 
a  second  list  of  77  towns  whose  population  had  heavily  declined  because 
of  the  abandonment  of  lumber  mills.  A  drive  through  the  Willapa  Bay- 
Grays  Harbor  country  in  western  Washington  will  show  pretty  clearly 
the  economic  decay  and  community  dissolution  that  await  the  people  of 
that  cut-over  forest  area  within  the  coming  decade  unless  some  miracu- 
lous substitute  employment  is  discovered.  This  economic  blight  creeps 
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apace  even  into  the  larger  towns  of  Raymond,  Aberdeen,  South  Bend, 
and  their  sister  cities  where  mills  are  still  cutting.  Though  there  is  some 
prospea  of  increased  use  of  pulp  species,  the  saw  timber  is  nearly  gone. 
It  is  now  too  late  to  avoid  by  sustained  yield  the  damage  done  or  in 
prospect  for  this  group  of  important  communities.  Despite  the  relatively 
rapid  growth  of  trees  in  this  moist  district,  its  present  population  cannot 
wait  two  generations  for  a  new  forest  to  reach  commercial  size. 

A  situation  similar  to  that  in  Grays  Harbor  threatens  many  of  the 
other  timber-dependent  communities  of  western  Washington.  There  is 
still  time  to  maintain  the  towns  of  the  Cowlitz  River-Longview  area, 
provided  the  forests  north  and  northwest  of  Longview  can  be  placed 
upon  a  sustained  yield  basis  within  a  few  years.  A  plan  for  a  reduced 
but  sustained  operation  in  the  Shelton  area  of  the  Olympic  Peninsula 
has  been  worked  out  and  this  will  probably  be  adopted.  No  accurate 
study  has  been  published  showing  the  precise  situation  in  each  sub- 
seaion  of  the  Northwest.  But  it  is  pretty  well  known  that  a  short  time 
will  finish  the  commercial  Ponderosa  pine  operation  in  eastern  Wash- 
ington. The  big  mills  at  Bend  in  central  Oregon  have  only  a  decade 
or  so  left  unless  a  sustained  yield  program,  with  a  considerably  reduced 
cut,  is  rather  quickly  adopted.  In  the  Klamath  Falls  area  the  present 
sawmill  capacity  and  annual  cut  are  greatly  in  excess  of  the  timber  pro- 
ducing capacity  of  the  region.  The  Burns  operation  supplied  from  the 
Malheur  Forest  is  on  a  stable  basis,  and  so  is  the  new  mill  at  Prineville 
which  cut  its  first  "sustained  yield"  log  last  summer. 

I  recite  these  forest  industry  problems  not  with  any  intention  of 
blaming  lumber  operators,  either  en  masse  or  in  particular.  Caught 
within  the  net  of  a  highly  competitive  situation,  with  declining  timber 
use  for  building,  with  high  timber  taxation,  with  increasing  fire  hazard 
as  the  public  invades  the  timber  area  for  recreation,  with  heavy  fixed 
capital  charges,  with  too  small  assured  timber  supply  within  his  own 
control,  it  is  perfealy  natural  for  the  timber  operator  to  pursue  a  policy 
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of  liquidation.  There  are  few  of  us  who  would  pursue  a  more  philan- 
thropic course  were  we  faced  by  the  same  difficulties,  unless  the  north- 
west community  could  help  us  find  a  way  which  would  relieve  these 
financial  pressures  that  drive  us  toward  liquidation. 

What  must  be  done  to  place  the  forest  industries  upon  a  permanent 
cropping  basis  is  pretty  thoroughly  known.  The  problems  and  remedies 
have  been  set  forth  with  particularity  in  the  reports  of  the  state  boards 
and  in  the  regional  report  to  which  I  have  referred.  Sufficient  public 
interest  has  been  aroused  to  secure  the  adoption  of  a  number  of  im- 
portant legislative  changes,  although  in  no  state  has  the  full  recom- 
mended program  for  state  action  been  accepted  nor  has  the  Congress 
accepted  all  of  the  responsibilities  required  of  the  national  government. 
Helpful  legislation  by  state  and  federal  government  to  facilitate  fire 
protection  on  state  and  private  timber  has  been  adopted;  tax  laws  to 
encourage  reforestation  and  the  holding  of  land  growing  new  crops  have 
been  adopted  in  some  of  the  states;  laws  to  encourage  the  state  acquisi- 
tion and  management  of  cut-over  tax-delinquent  land  have  been  passed 
(the  most  recent  case  is  the  Oregon  law  of  the  last  session)  ;  the  Forest 
Practice  Rules  developed  under  the  Lumber  Code  are  recommended  by 
private  associations  to  their  members  and  to  some  extent  are  being  ob- 
served; federal  aid  to  prevent  the  destruction  of  lumber  by  parasitic 
pests  has  been  given.  But  still  the  fact  remains  that  only  two  companies 
in  the  pine  region  are  today  being  managed  upon  a  sustained  yield  basis, 
and  not  a  single  firm  in  the  fir-pulp  region  of  the  west  Cascades  is  now 
operating  upon  a  fully  sustained  yield  management  basis.  • 

Moreover,  while  the  practice  of  seleaive  logging  in  the  pine  re- 
gions, pioneered  by  the  Forest  Service,  has  made  marked  advance,  this 
method  of  logging  within  the  fir  region  has  made  very  little  headway 
as  yet.  In  the  case  of  many  of  the  big  operations,  logging  methods  which 
use  machinery  designed  to  satisfy  the  gargantuan  appetite  of  the  huge 
mass  produaion  mills  make  it  very  difficult  to  log  on  a  tree  selection 
basis.  The  large  capital  overhead  seems  to  demand  that  everything  be 
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eaten  or  destroyed,  leaving  behind  wastage  offering  special  invitation  to 
the  demon  fire  to  ravage  the  land  so  that  a  new  seedling  forest  will  find 
its  life  perpetually  menaced. 

This  economy  of  capital  liquidation  doubtless  accounts  for  the  pes- 
simism of  some  of  the  best  informed  business  men  in  the  region.  It 
explains  the  remarks,  reported  in  the  press  a  few  weeks  ago,  of  a  leading 
Portland  business  man  to  one  of  the  service  clubs.  He  is  alleged  to  have 
said  in  essence  that  we  might  as  well  kiss  the  forest  industries  goodbye 
and  try  to  find  substitutes  through  increasing  the  intensification  of  agri- 
culture and  the  processing  of  berries,  fruits  and  other  crops.  Laudable 
as  is  his  substitute  suggestion,  it  is  not  adequate. 

We  have  still  the  chance  to  save  many  of  the  menaced  communities 
from  wreckage  if  we  aa  in  time.  But  time  is  of  the  essence.  Nor  will 
half-way  measures,  half-way  financed,  avail  us.  If  we  must  cross  a  raging 
torrent  a  plank  half  long  enough  to  reach  the  opposite  bank  is  as  useless 
as  no  plank  at  all.  It  seems  to  me  that  if  the  plank  in  this  case  is  to  be 
made  adequate  for  the  purpose,  the  way  must  soon  be  found  for  con- 
solidating many  small  diverse  timber  ownerships  into  units  large  enough 
for  continuous  and  permanent  timber  harvesting.  There  are  about  40,000 
different  timber  ownerships  in  Oregon  and  Washington.  Likewise  of 
key  importance,  the  reports  indicate,  are  changes  in  tax  policy  on  mature 
timber  stands,  and  provision  for  financial  credits  to  encourage  the  transi- 
tion to  a  sustained  yield  policy.  Lastly,  good  forest  practices  must  be 
observed  by  all  operators  so  as  to  remove  the  unfair  advantage  of  the 
operator  who  will  not  heed  the  need  for  future  forests. 

Here  is  one  of  the  greatest  challenges  to  the  people  of  our  region, 
a  challenge  which  the  planning  agencies  have  done  much  to  make  clear, 
a  challenge  which  must  be  met  soon.  The  last  five  years  of  work  have 
brought  the  problem  out  into  the  open  as  never  before.  Signs  multiply 
that  the  people  generally  are  awakening  to  the  issue.  When  county 
officials  invade  the  office  of  the  Regional  Forester,  demanding  to  know 
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what  can  be  done  to  stabilize  their  communities  by  obtaining  sustained 
yield  management,  it  is  most  heartening.  When  private  citizens  inquire 
of  lumbermen  whether  or  not  they  are  praaicing  sustained  yield  man- 
agement, whether  one  would  be  warranted  in  building  a  good  home  in 
a  lumber  community,  it  is  a  hopeful  sign.  When  the  citizens  of  one  of 
the  remoter  Oregon  counties  where  lumbering  has  not  yet  begun  insist 
that  lumbering  start  upon  a  scale  modest  enough  to  permit  a  permanent 
sustained  forest  industry,  it  is  most  encouraging.  It  is  heartening  to  find 
the  Pack  Foundation  financing  the  systematic  exploration  of  the  possi- 
bility of  sustained  yield  management  on  the  properties  of  certain  private 
companies  in  the  State  of  Washington.  It  is  a  favorable  sign  when  a 
Saturday  Evening  Post  full  page  piaure  advertisement  for  diesel  cater- 
pillar logging  equipment  stresses  selective  logging  with  the  banner: 
"Lumber  for  today;  timber  for  tomorrow."  Leaders  in  the  industry  will 
do  well  to  note  this  heightened  public  interest  and  turn  it  to  constructive 
account  by  supporting  wholeheartedly  the  program  of  aaion  which  has 
been  developed  by  the  planning  agencies. 

This  rapidly  growing  public  opinion  must  be  married  to  political 
and  community  leadership,  and  implemented  by  legislative  and  adminis- 
trative aaion  at  all  levels.  Signs  of  this  are  present  also.  Governor 
Sprague  of  Oregon  clearly  recognized  this  problem  in  his  inaugural 
address  last  January. 

Planning  agencies  have  in  this  situation  the  responsibility  of  con- 
tinually charting  changes  in  the  basic  faas,  refining  the  problem  as  it 
is  found  in  different  communities  in  the  timbered  areas,  working  out 
the  necessary  legislative  aaion  even  into  the  form  of  detailed  bills,  se- 
leaing  the  most  important  and  strategic  steps  from  the  merely  useful 
and  helpful  and  keeping  them  before  the  eyes  of  the  political  leaders. 
This  is  about  as  far  as  they  can  go.  Whether  their  work  brings  fruit  or 
futility  depends  upon  the  ability  of  democracy  working  through  its 
political  leaders  to  develop  the  will  to  solve  community  problems. 
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2.   Use  of  Limited  Farm  Land 

There  are  still  too  many  publicity  agents  in  the  Pacific  Northwest 
who  write  as  if  every  acre  of  our  land  was  "born  free  and  equal."  The 
fact  that  the  region  contains  about  thirteen  per  cent  of  the  land  area  of 
the  nation  is  used  to  justify  the  conclusion  that  it  ought  to  support  a 
corresponding  density  of  farming  population.  The  data  developed  by 
the  land  planning  agencies  make  it  perfealy  clear  that  most  of  the  land 
area  is  unfit  for  farming.  While  completely  accurate  information  is  not 
yet  available,  the  best  estimates  tell  us  that  only  about  twelve  per  cent 
of  the  area  of  the  region  is  potentially  arable. 

This  land  is  nearly  all  in  private  ownership  now,  save  for  a  few 
pockets  here  and  there  among  the  remnants  of  the  public  domain  in 
federal  and  state  ownership.  Most  of  it  is  already  under  cultivation. 
The  number  of  new  people  who  can  therefore  find  opportunity  in  agri- 
culture is  distinctly  limited.  The  principal  opportunity  to  care  for  new 
farmers  will  come  from  the  addition  of  irrigated  valleys,  and  from  the 
more  intensive  use  of  the  Willamette  Valley  through  supplemental  ir- 
rigation. In  the  irrigated  area  in  Idaho,  western  Montana  and  eastern 
Oregon  and  Washington  some  increases  may  come  from  the  more  ade- 
quate supply  of  water  in  areas  already  irrigated.  It  is  estimated  that 
about  ten  million  acres  more  farming  land,  constituting  not  more  than 
150,000  farming  units,  might  ultimately  be  made  available  through  ir- 
rigation, clearing,  drainage  and  dyking.  All  of  these  sources  of  op- 
portunity will  be  urgently  needed  for  the  farmers  already  here  or  likely 
to  come  within  the  next  few  years.  To  accurately  appraise  these  op- 
portunities for  added  farmers,  to  find  ways  of  accelerating  and  cheapen- 
ing the  process  of  making  these  new  acres  ready  for  the  plow,  is  one  of 
the  major  tasks  now  being  undertaken  by  the  Regional  Planning  Com- 
mission and  its  affiliated  state  and  federal  agencies  in  their  current  study 
of  the  Land  Settlement-Migration-Public  Works  problem. 

But  the  discovery  of  these  modest  increments  of  farming  land  is  not 
the  only  obligation  of  the  Northwest  to  its  potential  farming  population. 
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We  must  also  strive  to  prevent  the  recurrence  of  the  tragic  experience 
of  other  regions  and  of  certain  sections  in  the  Northwest  where  past 
booms  have  brought  under  cultivation  districts  that  were  unsuited  to 
farming  and  produced  bankruptcy  rather  than  crops.  Thus  in  the  upper 
Rogue  Valley  in  the  boom  of  nearly  thirty  years  ago,  orchards  were 
planted  on  bench  land  entirely  unsuited  for  this  purpose.  Some  of  the 
old  tree  stumps  stand  there  yet  as  mute  monuments  to  ignorance  or 
cupidity.  Yet  all  over  the  region  tragic  errors  were  made  when  lands 
unsuited  either  because  of  soil  qualities  or  unfavorable  temperature  and 
moisture,  made  successful  farming  impossible.  Through  much  bitter 
experience  these  submarginal  farms  have  been  discovered  in  every  sec- 
tion of  our  region. 

I  have  already  alluded  to  the  research  work  on  land  classification 
which  has  gone  forward  since  1934.  Even  if  the  present  expenditures 
for  the  detailed  studies  ultimately  required  are  continued,  it  will  be  at 
least  a  decade  before  information  is  available  for  all  the  states.  In  the 
meantime  settlers  need  guidance.  Ultimately  we  must  adopt  zoning  con- 
trol which  will  mark  off  the  broad  divisions  of  suitable  from  sub- 
marginal  farm  land,  even  though  there  will  be  some  difficulties  of  ap- 
plication because  of  the  fluctuations  of  moisture  and  markets  which 
increase  or  contract  the  marginal  areas. 

A  most  promising  short  cut  to  this  urgently  needed  land  informa- 
tion may  be  found  in  the  work  now  going  forward  under  the  county 
land  planning  committees  of  farmers  and  agricultural  officials  sponsored 
by  the  Department  of  Agriculture.  In  every  state  these  groups  are  meet- 
ing and  working  out  a  rough  determination  of  areas  suitable  and  not 
suitable  for  permanent  agriculture.  When  this  information  has  been 
compiled  it  will  furnish  a  useful  guide  for  county  officials,  county  agents, 
community  leaders  and  others  concerned  in  stabilizing  land  settlement. 
That  there  will  be  resistance  to  the  use  of  this  information  from  owners 
or  brokers  of  real  estate  wishing  to  sell  submarginal  land  for  farming 
purposes  must  be  expected.  Such  resistance  has  already  shown  itself  in 


[13} 


certain  counties  where  studies  have  been  completed  and  published. 
Whether  agricultural  advisory  agencies  and  local  public  officials  will 
buckle  under  the  weight  of  this  vested  interest  opposition  (as  has  so 
often  happened  in  urban  zoning  control)  will  be  a  crucial  test  of  the 
value  of  planning.  If  this  information  is  to  be  effeaive,  new  methods 
must  be  devised  to  advertise  it  and  make  it  readily  available  to  every 
newcomer  seeking  farming  opportunities. 

While  the  destruaion  of  top  soils  in  this  region  has  not  been 
dramatized  as  has  soil  erosion  in  the  western  Great  Plains  or  in  the 
Mississippi  Valley,  we  too  have  our  problems  of  wind  and  water  erosion 
and  soil  depletion.  For  years  we  have  had  our  spring  and  summer  dust 
storms  in  the  Walla  Walla  country  and  on  the  high  plateaus  of  the  mid- 
Columbia  wheat  lands.  Yet  we  were  blind  to  their  meaning.  We  have 
seen  the  heavy  winter  rains  west  of  the  Cascades  swell  the  Willamette 
with  swirling  silt  washed  from  the  orchards  and  plough  lands  of  the 
valley.  In  the  Ponderosa  pine  forests  and  on  the  open  range  we  saw  the 
lush  bunch  grass  and  the  browse  give  way  to  weeds,  sage  brush  and 
grease  wood  as  overgrazing  killed  off  the  rich  original  vegetation  and 
exposed  the  top  soil  to  wind  and  water.  We  saw  all  these  things  and 
yet  we  did  not  truly  see  what  was  happening.  Something  like  a  revela- 
tion has  come  during  these  five  years  in  the  public  awakening  to  the 
threats  of  soil  exhaustion.  The  Soil  Conservation  Service,  the  AAA,  the 
state  and  local  planning  boards,  the  Extension  Service,  the  Forest  Service 
and  the  Grazing  Administration  have  all  played  an  important  part  in 
creating  this  change,  and  in  starting  the  Northwest  back  on  the  road 
toward  soil  conservation. 

But  Northwest  agriculture  suffers  from  many  other  ills  created  by 
disturbances  to  international  trade,  by  the  depressed  buying  power  of 
urban  dwellers  in  other  parts  of  the  country,  and  by  the  high  freight 
costs  borne  by  produas  from  a  region  so  far  away  from  consuming 
centers.  It  was  not  the  attempt  to  use  submarginal  land  that  led  to  the 
critical  situation  of  most  of  our  wheat  growers  or  of  the  apple  growers 
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of  Hood  River,  Wenatchee  and  other  mountain  valleys.  The  tragic  ex- 
periences through  which  these  farming  folk  have  gone  could  not  have 
been  prevented  by  the  most  careful  program  of  land  utilization  or  re- 
gional planning.  That  our  wheat  growing  economy  has  come  to  depend 
upon  government  subsidy  and  export  dumping  is  a  faa  which  lies  quite 
outside  any  regional  control.  Here  state  and  regional  planning  can  do 
little  save  call  the  attention  of  national  leaders  to  the  farmers'  plight 
and  urge  the  formulation  of  a  long-time  national  policy  to  promote  a 
sound  and  stable  farming  economy. 


3.   Water  Utilization 

A  revolution  in  the  point  of  view  toward  water  resource  planning 
has  occurred  in  America  during  the  past  five  years.  This  is  the  conception 
of  multiple  use  planning  which  harmonizes  the  needs  of  navigation, 
power,  drainage,  irrigation,  domestic  supply  and  wild  life.  Leonardo 
de  Vinci,  early  in  the  l6th  century,  used  this  approach  in  his  elaborate 
sketch  for  Francis  I  of  France  when  he  proposed  to  develop  the  Loire 
system  for  navigation,  irrigation,  water  power  and  domestic  water  sup- 
ply. But  this  comprehensive  approach  to  the  utilization  of  American 
water  resources  has  been  negleaed  until  recently.  Aaing  under  the 
guidance  of  the  Water  Resources  Committee,  the  Pacific  Northwest  Re- 
gional Planning  Commission  and  the  Pacific  Northwest  Drainage  Basin 
Committee  (with  its  subcommittees)  have  been  diligently  working  out 
a  development  program  based  upon  the  objeaive  of  maximum  multiple 
use.  The  principal  state  and  federal  agencies  concerned  with  colleaion 
of  water  data,  and  the  utilization  of  water,  are  represented  on  these 
drainage  basin  committees.  Their  joint  endeavors  to  perfea  and  am- 
plify the  essential  basic  data  and  to  work  out  an  orderly  and  balanced 
plan  of  development  projeas  are  not  speaacular  but  they  are  funda- 
mental to  the  sound  utilization  of  this  exceedingly  important  Northwest 
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resource.  Their  work,  as  embodied  in  a  series  of  drainage  basin  reports, 
illustrates  the  key  importance  of  coordination  in  planning. 

Public  investment  in  water  resource  development  has  been  greatly 
stimulated  in  the  effort  to  find  construaion  opportunities  to  take  the 
place  of  the  dwindling  stream  of  private  construaion.  This  is  likely  to 
continue  for  some  time.  Water  resource  projeas  therefore  need  not  only 
ample  physical  data  and  correlation  of  engineering  plans  for  different 
uses,  but  standard  criteria  of  economic  and  social  value.  It  is  at  this 
point  that  the  greatest  weakness  of  water  planning  aaivity  occurs.  When 
is  a  flood  control,  irrigation  or  navigation  projea  economically  justified? 
This  is  a  question  that  may  defy  complete  certainty  of  answer;  but  it 
deserves  much  more  fundamental  consideration  than  it  has  thus  far 
received.  I  do  not  think  the  water  planning  agencies  are  adequately 
staffed  to  give  such  consideration.  Lacking  such  analysis,  projects  may 
be  given  priority  upon  the  basis  of  hunch  or  pressure. 

Of  the  four  states,  Montana  has  probably  done  the  most  effective 
job  of  water  planning.  Its  critical  situation  in  the  farming  area  east  of 
the  Continental  Divide  and  in  the  mining  centers  called  for  speedy 
aaion,  not  only  to  relieve  the  acute  distress  of  thousands  of  drought 
farmers  and  unemployed  miners,  but  to  save  whole  communities.  To 
furnish  opportunity  for  many  of  these  folk  it  has  both  planned  and 
developed  many  small  irrigation  projects  and  has  assisted  the  livestock 
industry  with  stock- watering  projects.  Similar  efforts  have  been  directed 
toward  a  like,  but  less  acute,  situation  in  Idaho  and  eastern  Oregon. 

I  can  merely  mention  the  successful  achievement  of  a  plan  for  re- 
habilitating the  Sockeye  salmon  industry  of  Puget  Sound — a  plan  now 
embodied  in  international  treaty  and  ready  for  fulfillment.  A  compara- 
ble interstate  program  for  restoring  the  dwindling  salmon  industry  of 
the  Columbia  River  system  has  been  proposed  by  the  planning  boards. 

Let  me  close  this  truncated  list  of  water  resource  plans  and  prob- 
lems by  briefly  reviewing  the  hydro-elearic  power  problem.  Bonneville 
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is  now  generating  eiearic  energy.  Grand  Coulee  will  soon  come  in.  The 
proposals  for  making  these  great  resources  available  upon  a  regional 
basis,  which  were  made  by  the  Regional  Planning  Commission  in  its 
1936  Columbia  Basin  report,  have  already  borne  fruit  in  the  design  and 
partial  construaion  of  a  regional  grid  system.  This  will  tie  the  major 
energy  producing  centers  into  a  super  power  network.  The  rate  policy 
adopted  has  likewise  followed  the  regional  objeaives  proposed  by  the 
Commission.  But  the  administrative  organization  for  transmitting  cur- 
rent was  set  up  on  an  avowedly  temporary  basis.  It  is  still  too  early  to 
fully  appraise  the  adequacy  of  the  temporary  organization  in  all  respeas, 
but  it  is  already  clear  that  there  are  some  deficiencies  in  its  structure 
and  powers. 

With  regard  to  struaure,  it  needs  (1)  to  be  clearly  tied  at  the 
national  level  with  similar  operations  by  the  federal  government  in 
other  parts  of  the  nation — notably  with  the  T.  V.  A.;  it  needs  (2)  an 
organic  tie  into  the  regional  planning  structure;  (3)  it  needs  a  corporate 
foundation  so  that  the  continuous  challenge  of  the  financial  balance 
sheet  will  confront  it  and  so  that  its  work  may  have  the  flexibility  im- 
plied by  corporate  powers.  The  entire  operation  will  stand  in  annual 
jeopardy  so  long  as  it  is  treated  like  a  bureau  and  may  have  its  operating 
appropriation  blocked  by  a  single  member  of  the  triune  combination 
that  must  move  in  unison  to  adopt  a  national  appropriation  statute. 

Both  the  T.  V.  A.  and  Bonneville  administrations  are  confronted 
with  the  task  of  maximizing  the  use  of  their  energy  supplies.  Each  must 
find  this  objeaive  in  enlarged  rural,  domestic  and  industrial  uses. 
T.  V.  A.  has  already  found  it  necessary  to  explore  new  opportunities  in 
each  of  these  fields  and  has  consequently  developed  a  considerable  re- 
search organization  for  these  purposes.  Already  these  activities  have 
yielded  a  new  process  for  producing  phosphate  fertilizer,  new  and  cheap 
appliances  for  agriculture,  new  low  cost  units  for  home  refrigeration 
and  cooking.  A  close  working  relationship  between  these  two  great 
nationally  financed  regional  power  producing  agencies  is  indispensable 
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if  the  maximum  advantage  of  their  resources  and  experience  is  to  be  of 
public  benefit. 

At  present  Bonneville  is  without  legal  authority  or  funds  to  engage 
in  the  research  and  experimentation  that  already  seems  to  be  essential 
to  the  fulfillment  of  its  purpose.  Until  it  is  clothed  with  such  authority 
the  huge  power  investments  of  Uncle  Sam  upon  the  Columbia  will  be 
menaced.  Since  major  outlets  for  retail  distribution  are  likely  to  be 
publicly  owned  systems,  the  methods  of  aiding  such  units  with  technical 
and  managerial  advice  and  service  should  be  as  effeaive  as  possible. 
The  public  utility  distrias  for  local  distribution  have  little  or  no  ex- 
perience in  managing  distribution  systems.  The  success  of  their  enter- 
prise and  of  the  whole  federally  owned  system  of  generation  and  trans- 
mission can  be  seriously  impaired  unless  they  are  given  continuous 
advice  on  techniques  and  management  for  some  years  to  come.  This  is 
another  reason  for  the  close  interchange  of  staff,  knowledge  and  ex- 
perience between  Bonneville  and  T.  V.  A. 

The  preservation  of  the  Columbia  Gorge  from  defacement  by  in- 
dustrial and  urban  developments  is  an  objeaive  which  the  Regional 
Planning  Commission  has  sought  and  which  has  enlisted  the  earnest 
support  of  thoughtful  people  throughout  the  Columbia  Valley.  A  great 
deal  of  detailed  data  have  been  assembled,  specific  items  for  a  compre- 
hensive plan  for  conserving  this  unique  asset  have  been  set  forth.  Even 
from  the  standpoint  of  economic  and  social  efficiency  the  disadvantages 
of  the  Gorge  for  major  industrial  development  are  patent.  The  limited 
land  area  suitable  for  faaories  and  towns  places  so  high  a  premium 
upon  space  that  overcrowding  on  the  level  areas  and  defacement  of  the 
slopes  can  hardly  be  prevented  should  such  industrial  growth  be  al- 
lowed. The  climatic  conditions— wind,  sleet  and  rain— are  much  more 
unfavorable  than  they  are  in  the  level  areas  to  west  and  east.  Neverthe- 
less, despite  the  assembly  of  these  faas  and  their  publication,  no  pro- 
gram for  preventing  the  destruaion  of  scenic  assets  or  avoiding  the 
wastes  of  unplanned  towns  within  the  narrow  Gorge  has  been  given 
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eff ea.  The  shack  town  of  North  Bonneville  and  the  crowded  workmen's 
cabins  that  erupted  like  an  eczema  over  the  fair  face  of  valley  and  hill- 
side during  construaion  are  likely  to  remain  as  unsightly  evidences  of 
the  limitation  of  foresight  and  the  gap  between  planning  and  aaion. 
The  failure  of  the  Washington  and  Oregon  legislatures  to  create  a  joint 
agency  to  control  community  development  in  the  Gorge  means  that 
nothing  can  be  done  for  at  least  two  years  unless  the  Bonneville  Ad- 
ministration is  given  additional  powers  to  fill  this  gap. 


4.    Economic  Opportunities  for  Migrants 

The  central  theme  of  this  Conference  is  the  problem  of  migration 
into  our  region.  While  this  has  been  popularly  identified  with  the 
exodus  of  farmers  from  the  "dust  bowl"  and  the  drought  areas  of  the 
northern  Great  Plains,  it  is  a  larger  movement  than  that.  The  most  sig- 
nificant sample  of  this  migration  has  been  colleaed  by  the  Oregon  Plan- 
ning Board  covering  the  period  1930-1937  and  including  over  115,000 
persons.  Some  of  the  conclusions  drawn  from  this  sample  are: 

a.  A  large  proportion  of  the  immigrants  came  from  states  outside 
the  dust  bowl. 

b.  For  every  two  persons  entering  the  state  one  departs. 

c.  Migrant  families  with  children  average  more  children  per  fam- 
ily than  resident  families. 

d.  But  the  proportion  of  single  persons  among  migrants  is  increas- 
ing. 

e.  Less  than  forty  per  cent  of  the  immigrants  were  farmers  or  rural 
workers. 

f .  One-half  of  the  migrant  workers  had  pursued  eight  occupations, 
as  follows:  Laborers,  truck  drivers,  farm  hands,  salesmen,  car- 
penters, operators,  farmers  and  mechanics. 

g.  More  than  half  the  migrants  did  not  seek  farms  or  rural  employ- 
ment but  went  directly  to  cities. 

h.  While  most  migration  was  along  parallels  of  latitude,  from  east 
to  west,  important  movements  of  migratory  farm  laborers  up 
and  down  the  Pacific  coast  are  affecting  Oregon. 
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The  size  of  this  sample  is  sufficient  to  make  it  very  significant.  It  is 
probable  that  the  story  it  tells  will  hold  true  in  the  main  for  Wash- 
ington. It  will  have  less  validity  for  Idaho  and  still  less  for  Montana. 
While  Montana  may  need  to  concern  itself  chiefly  with  reducing  but 
stabilizing  its  east  side  economy  into  a  combined  range  and  farming 
program  and  finding  new  farming  units  on  the  irrigated  valleys  of  the 
west  slope,  the  other  three  states  are  confronted  with  a  much  more  com- 
plicated situation.  Oregon  and  Washington  cannot  view  migration  as 
primarily  a  problem  in  agricultural  opportunity.  On  the  contrary,  the 
recent  and  current  migration  is  simply  making  more  acute  the  problem 
of  employment  of  every  kind,  farm  and  non-farm. 

The  farmer  segment  of  the  problem  is  certainly  acute  and  im- 
portant, as  shown  by  the  fact  that  of  one  sample  of  over  20,000  farm 
settlers  only  about  one-quarter  had  been  able  to  locate  upon  a  going 
farm  while  the  rest  had  either  occupied  formerly  abandoned  farms  or 
were  trying  to  get  a  start  on  unimproved  land.  This  situation  certainly 
points  to  the  urgent  need  to  accelerate  the  rate  of  basic  land  studies,  to 
bring  in  new  areas  of  good  soil  through  clearing,  drainage  and  reclama- 
tion, and  to  do  this  speedily  and  at  low  cost. 

But  the  even  larger  problem  is  that  of  finding  opportunities  in  in- 
dustrial and  urban  employment.  The  industrial  economy  of  the  Pacific 
Northwest  presents  grave  difficulties  which  I  can  only  briefly  outline. 
Eighty-five  per  cent  of  the  freight  shipments  from  the  region  consists  of 
agricultural  and  forest  products,  while  seventy  per  cent  of  the  tonnage 
brought  into  the  region  are  manufaaures.  This  means  that  basic  in- 
dustrial employment  is  largely  confined  to  the  extraction  and  processing 
of  farm  and  forest  products,  with  mining  and  fishing  ofifering  small 
additional  opportunities.  The  result  is  a  highly  seasonal  employment 
situation  subjea  to  marked  cyclical  variations.  Moreover  the  seasonal 
peaks  and  valleys  in  agriculture  and  forestry  tend  to  coincide,  so  that 
the  seasonality  difficulties  are  reinforced  with  small  chance  of  ameliora- 
tion through  dovetailing.  A  study  of  seasonal  fluauations  in  fifty-four 
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different  kinds  of  Oregon  industries  for  the  five-year  period  1931-1936 
shows  Oregon  seasonal  fluctuations  are  over  twice  as  great  as  those  for 
the  United  States  as  a  whole,  ten  times  as  great  as  for  Great  Britain, 
and  nearly  two  and  a  half  times  as  great  as  for  Pennsylvania. 

The  Oregon  Unemployment  Compensation  Commission  has  dis- 
covered some  of  the  extreme  irregularities  of  industrial  employment 
since  it  began  the  payment  of  benefits.  Because  the  first  year  of  benefit 
payment  (1938)  coincided  with  a  cyclical  slump,  seasonaHty  and  cyclical 
factors  are  intertwined.  Yet  it  is  significant  that  during  that  year  there 
were  paid  to  unemployed  men  in  the  logging  industry  more  than  three 
times  as  much  as  had  been  contributed  during  1936-1937.  For  the  basic 
lumber  industries  (sawmills,  etc.)  the  benefit  payments  were  159  per 
cent  of  the  contributions,  and  for  finished  lumber  produas  154  per 
cent.  Nor  does  this  reflect  the  full  character  of  the  seasonal  employment 
difficulty  because  the  benefit  year  upon  which  legitimate  payments  are 
based  is  not  the  calendar  year,  but  the  seasonal  year  or  the  seasonal 
period  fixed  as  that  part  of  the  year  for  which  the  industry  is  normally 
expected  to  operate.  This  situation  is  doubtless  duplicated  in  Wash- 
ington, and  probably  in  large  degree  in  Idaho,  but  to  a  less  extent  in 
Montana. 

This  industrial  pattern  into  which  the  migrants  come  requires  that 
any  projected  solution  be  not  worked  out  for  them  alone.  Their  problem 
is  the  general  regional  problem  of  increased  year-long  employment.  This 
means  that  public  policies  relating  to  industrial  and  land  development 
should  be  directed  largely  to  this  end.  Let  me  note  one  point  of  caution 
for  land  development.  It  will  be  a  doubtful  social  service  to  irrigate 
more  land  for  such  crops  as  sugar  beets  which,  the  experience  of  other 
regions  indicates,  will  not  only  demand  the  equivalent  of  a  very  costly 
national  subsidy,  but  will  require  a  migratory  labor  force  of  men,  women 
and  children,  at  a  most  meagre  wage,  for  five  or  six  months  of  the  year. 
In  those  areas  they  create  problems  of  health,  education,  housing  and 
relief  that  are  almost  insoluble. 
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Caught  between  the  low  prices  of  specialized  fruit  crops,  high 
freight  charges  and  the  need  for  a  large  supply  of  migratory  farm 
laborers  for  a  short  period  of  the  year,  the  hop  and  berry  growers  and 
the  orchardists  of  the  Northwest  are  in  the  unenviable  position  of  having 
to  skimp  on  wages,  housing  and  sanitation.  The  great  range  in  labor 
needs  for  this  open  air  industry  is  shown  in  the  Yakima  Valley  where 
the  requirements  vary  from  about  500  in  late  winter  to  over  32,000  in 
the  September  harvest  peak.  This  situation  presents  a  challenge  to  the 
inventiveness  and  sense  of  human  decency  of  the  communities  affeaed 
and  of  the  planning  and  operating  agencies. 

When  the  issue  of  trying  to  increase  stable  industrial  employment 
is  faced,  it  seems  clear  that  unless  governments  are  to  supersede  the 
private  entrepreneur,  the  problem  can  be  approached  by  governmental 
agencies  only  obliquely.  From  this  standpoint,  I  see  about  four  lines 
of  aaion. 

First,  the  traditional  competition  of  local  Chambers  of  Commerce, 
Port  Commissions  and  City  Councils  for  the  location  of  industry  (which 
has  long  since  needed  moderation  through  a  code  of  fair  competition) 
should  include  at  least  the  following  general  principle:  Encourage  only 
those  industries  that  offer  a  decent  annual  income  to  the  new  labor 
force  and  deny  aid  to  those  enterprises  which  in  effea  ask  the  relief 
agencies  to  keep  in  "cold  storage"  a  supply  of  low  paid  labor  to  serve 
their  seasonal  convenience. 

Second,  harness  the  existing  credit  funaions  of  the  RFC  to  sta- 
bilizing the  forest  industries  on  a  sustained  yield  management  basis 
wherever  possible,  and  to  aid  new  industrial  aaivities  that  offer  a  decent 
wage  at  steady  work. 

Third,  seek  the  assistance  of  national  authorities  to  determine 
whether  private  monopoly  advantage  is  deterring  the  location  of  new 
industrial  enterprise  in  the  Pacific  Northwest. 
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Fourth,  expand  governmental  activity  into  the  funaions  of  research 
and  experimentation.  Here  there  are  two  possibilities  meriting  explora- 
tion. There  is  the  chance  that  the  work  of  the  Forest  Produas  Labora- 
tory at  Madison  could  be  so  amplified  and  direaed  toward  the  timber 
types  of  the  Pacific  Northwest  that  new  wood  produas  could  be  de- 
veloped which  would  both  increase  employment  and  reduce  the  drain 
on  our  timber.  The  second  possibility  I  have  already  hinted  at.  That  is 
to  expand  the  functions  of  the  Bonneville  Projea  (or  its  permanent 
successor)  and  the  other  appropriate  federal  and  state  agencies  into  the 
fields  of  industrial  research  and  experimentation.  When  the  two  power 
installations  at  Bonneville  and  Coulee  shall  have  been  completed,  the 
federal  government  will  have  invested  possibly  three  hundred  millions 
of  dollars  in  elearic  power  produaion  and  transmission.  I  have  not 
included  in  this  figure  any  estimate  of  the  cost  of  the  proposed  Umatilla, 
or  later  hydro  development  projects  which,  if  and  when  completed,  will 
greatly  swell  this  total.  A  private  enterprise  with  such  a  huge  invest- 
ment would  undoubtedly  feel  warranted  in  spending  large  sums  in  re- 
search and  experimentation  looking  toward  the  complete  use  of  its 
product.  When  to  this  federal  investment  we  add  the  millions  already 
invested  in  the  municipal  systems  of  Seattle  and  Tacoma,  and  the  private 
generating  investments  not  fully  utilized,  we  have  a  total  investment  of 
around  six  hundred  million  dollars.  The  new  federal  system  will  be 
capable  of  supplying  some  one  and  a  half  million  kilowatts  of  energy. 
This  cannot  be  exported  from  the  region  except  in  the  form  of  finished 
goods.  It  must  be  consumed  locally  either  for  domestic  and  commercial 
use,  or  for  industry.  "New  industry  comes  out  of  the  laboratory,"  said 
John  P.  Ferris  in  a  recent  address  before  the  Georgia  School  of  Tech- 
nology. "Obviously  scientists  and  engineers  must  uncover  the  oppor- 
tunities. For  this  function,  the  great  corporations  turn  to  their  own 
magnificent  research  staffs.  In  this  manner  have  come  rayon  and  cello- 
phane from  cotton  and  wood;  Masonite  from  stumps  on  cut-over  forest 
land;  better  enamels  from  soy-bean  oil,  and  so  on." 
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The  federal  agency  charged  with  organizing  the  transmission  of 
these  vast  pools  of  power  should  lead  the  way  in  finding  new  useful 
outlets  for  electric  energy  in  all  these  fields.  In  pursuing  such  a  function 
it  would  of  course  follow  the  example  of  private  research  organizations 
and  other  public  research  practices  (such  as  those  of  the  U.  S.  Public 
Health  Service  and  the  T.  V.  A.)  in  enlisting  the  efforts  (frequently  by 
financial  aid)  of  the  research  staffs  of  other  federal  and  state  agencies, 
and  the  colleges  and  universities.  It  would  also  be  sound  policy  to 
invite  other  public  and  private  owners  of  capital  investments  not  fully 
developed  or  utilized  to  join  in  financing  and  guiding  this  research  and 
experimental  work.  The  long  range  interests  of  federal,  municipal  and 
private  power  agencies  are  tied  together  in  the  need  to  expand  the  use 
of  elearicity.  On  this  one  objective  they  should  either  hang  together 
or  they  will,  in  Franklin's  phrase,  "hang  separately."  In  the  develop- 
ment of  industrial  experimentation,  maximum  use  of  power  combined 
with  maximum  well  paid  employment  should  be  a  joint  objeaive.  Some 
of  the  possibilities  both  for  new  industrial  enterprise  and  new  rural 
consumption  are  shown  by  work  already  accomplished  or  under  way  in 
the  Tennessee  Valley.  There  the  accomplishments  in  research  and  pilot 
plant  development  in  phosphate  fertilizer  produaion,  and  in  a  new 
frozen  pack  process  applicable  to  berries,  peaches  and  vegetables  are 
even  now  demonstrably  successful  in  starting  new  industrial  enterprise. 
The  research  of  the  state  universities  and  technical  schools  in  coopera- 
tion with  the  T.  V.  A.  is  already  full  of  promise  for  small  new  industrial 
improvements  in  many  direaions.  These  federal  hydro  enterprises  will 
more  certainly  promote  fuller  employment  and  other  social  gains  if  the 
Bonneville  Project,  when  permanently  organized,  is  integrally  tied  into 
the  Regional  Planning  Commission.  The  various  state  and  federal 
agencies  represented  thereon,  when  it  is  fully  developed  and  imple- 
mented, would  furnish  a  constant  reminder  to  the  Administrator  to  keep 
in  mind  the  whole  welfare  of  the  regional  population.  This  is  an  im- 
portant objeaive  in  planning  organization. 
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THE  NEED  FOR  NATIONAL  PLANNING 

Perhaps  in  what  I  have  said  thus  far  I  have  gone  some  distance 
beyond  the  potentialities  of  state  and  regional  planning  in  our  kind  of 
social  organization.  I  am  acutely  aware  that  very  real  limits  to  the  scope 
of  regional  and  state  aaion  are  set  by  the  pattern  of  national  and  inter- 
national policy.  What  can  be  done  within  the  Pacific  Northwest  to 
assure  our  people,  and  those  who  are  coming  here,  of  a  more  secure  and 
ample  life  depends  upon  many  decisions  made  outside  the  region.  We 
alone  cannot  create  markets  for  wheat  in  England,  Italy,  Germany  or 
the  rest  of  Europe.  We  cannot  send  our  apples,  prunes,  and  other  fruits 
abroad  if  the  people  there  do  not  order  them.  We  cannot  keep  our 
logging  camps  and  mills  busy  if  the  farmers  and  urban  workers  of 
America  cannot  afford  to  buy  the  lumber  for  barns  and  houses.  We 
cannot  stop  the  wholesale  displacement  of  the  share-cropper  by  me- 
chanical equipment  which  is  now  setting  him  upon  the  highway  headed 
toward  the  Pacific  Coast.  We  cannot  restore  the  national  birth  rate,  or 
let  down  the  bars  of  immigration  to  America,  or  expand  the  opportuni- 
ties for  private  capital  investment  abroad  or  (save  possibly  in  the  limited 
ways  just  enumerated)  at  home. 

If  we  have  entered  a  new  phase  of  economic  life,  when  our  capital- 
istic economy  has  ceased  to  expand,  as  many  of  our  economists  insist, 
the  lot  of  our  farmers  and  urban  population  is  indeed  insecure  unless 
national  policy  is  adapted  to  meet  such  a  new  situation.  If,  as  Alvin 
Hansen  contends,  full  employment  cannot  be  sustained  without  a  large, 
steady  stream  of  new  investment,  and  if  private  investment  outlets  on  a 
sufficient  scale  cannot  be  found  in  a  non-expanding  economy,  then  the 
Pacific  Northwest  and  every  other  region  will  be  unable  to  find  jobs 
for  its  people  until  a  substitute  for  this  stream  of  private  investment  is 
found.  I  hope  that  this  substitute  will  not  be  sought  in  a  huge  armament 
boom,  or  through  the  reduaion  of  the  labor  pool  by  the  slaughter 
abroad  of  millions  of  our  young  men. 
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It  is  to  questions  like  these  that  a  national  planning  agenqr  should 
address  itself.  Here  regional  and  state  planning  of  the  future  will  re- 
quire the  guidance  of  a  planned  national  policy.  What  that  policy  will 
be  will  depend  only  partly  upon  the  adequacy  of  planning  organization 
and  staff,  at  every  level.  In  the  last  analysis  it  will  rest  upon  the  wishes 
of  the  public  and  the  quality  of  political  leadership  which  represents  it. 
As  a  part  of  that  public  we  of  this  region  should  seize  every  opportunity 
to  inform  ourselves  of  these  basic  state,  regional  and  national  problems 
and  express  our  judgments  to  our  public  representatives  through  every 
legitimate  avenue. 
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OBJECTIVES  OF 
NORTHWEST  REGIONAL  COUNCIL 

1.  To  stimulate  a  greater  public  awareness  of  the  basic  problems 
of  the  Pacific  Northwest. 

2.  To  make  available  at  all  educational  levels  accurate  and  stimu- 
lating materials  concerning  the  social,  economic  and  govern- 
mental problems  of  the  region. 

3.  To  provide  the  machinery  for  conference  and  consultation 
among  the  advisory,  research,  planning  and  educational 
agencies  concerned  with  the  orderly  development  of  the  Pacific 
Northwest. 

4.  To  foster  coordinated  research  in  the  natural  and  human  re- 
source fields  so  that  wasteful  duplication  may  be  avoided  and 
new  fields  for  constructive  research  may  become  more  clearly 
defined. 

5.  To  act  as  a  clearing  house  for  the  interchange  of  bibliographic 
and  other  technical  data  of  regional  significance. 

6.  To  make  known  the  training  required  and  opportunities  avail- 
able for  career  service  in  the  various  agencies  of  Federal,  State 
and  local  government.  To  encourage  the  extension  of  sound 
public-service  training  facilities. 

7.  To  assist  by  means  of  publication  and  grants-in-aid  specific  re- 
search of  a  highly  significant  character  and  primarily  regional 
in  scope. 
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FORESTRY  UBRARY 

231  GIANNINI  HALL 

UNIVERSITY  OF  CAUFORNIA 

BERKELEY 

SUMMARIZED  SAMPLE  SURVEY 

OF  ^NATURAL  RESOURCES  BASED  ON 

THE  TOWN  OF  HOLDEN  AND  VICINITY 

Prepared  by  the 
,,^       CONFERENCE  ON  LAND  ECONOMIC  SURVEY*^ 

Published  by  the 
Massachusetts  Forest  and  Park  Association 

OR  the  past  three  years  the  Conference  on  Land  Economic  Survey  has 
been  engaged  in  an  effort  to  extend  the  scientific  knowledge  of  the  natural 
resources  of  the  Commonwealth  in  order  that  they  may  be  conserved  and  de- 
veloped with  greater  efficiency.  This  effort  however  did  not  bear  fruit  until 
last  year,  when  the  General  Court  directed  the  Department  of  Public  Works 
to  study  the  need  for  such  information  and  report  its  findings  to  that  body. 
While  that  study  was  in  progress  the  Conference  arranged  for  the  making 
of  a  sample  topographic  resurvey  of  an  area  in  the  vicinity  of  the  Cape  Cod 
Canal  covering  about  30  square  miles.  This  was  done  by  raising  a  fund  of 
12,520  by  private  subscription  which  was  donated  to  the  State.  An  equal 
sum  for  this  purpose  was  then  contributed  by  the  Federal  Government  and 
the  survey  was  made  by  the  U.  S.  Geological  Survey.  The  high  quality  of 
the  sample  map  compared  with  the  old  topographic  survey  maps  of  the 
^ame  area  was  convincing  proof  that  the  Department  of  Public  Works  alone 
vvould  make  large  savings  in  preliminary  surveys  if  such  maps  were  avail- 
ible  for  the  whole  state.  Therefore  it  recommended  that  the  General  Couri 
luthorize  a  complete  resurvey  of  the  State,  and  that  the  State's  share  of  the 
:ost  be  taken  from  the  Highway  Fund.  This  recommendation  was  adopted 
md  the  survey,  which  will  require  from  seven  to  eight  years,  was  begun  this 
)ast  summer. 

The  Commissioners  of  Public  Works  also  held  hearings  on  the  need 
)f  a  land  economic  survey  at  which  officers  of  the  Conference  presented  the 
ubject.  In  the  report  on  this  matter  a  land  economic  survey  was  recom- 
nended  and  a  bill  calling  for  the  creation  of  a  special  department  in  the 

The  Conference  on  Land  Economic  Survey  consists  of  representatives  from  universities,  col- 
iges,  state  departments,  and  civic,  scientific,  educational  and  commercial  organizations.  These 
epresentatives  are  active  leaders  In  tlie  fields  of  agriculture,  business,  biologry.  economics,  en- 
ineering,  forestry,  geology,  geography,  public  health  and  town  and  regional  planning.  The 
conference  was  the  result  of  a  meeting  of  these  interests  called  in  December  1930  by  the  Mass- 
chusetts  Forestry  Association,  now  the  Massachusetts  Forest  and  Park  Association,  to  con- 
ider  the  need  of  greater  knowledge  of  the  natural  re.sources  .so  that  their  use  might  be  more 
)gically  planned. 
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State  College  for  this  purpose  was  filed  with  the  General  Court.  This  bill 
was  passed  by  the  Senate  but  it  was  referred  to  the  next  annual  session  by 
the  House,  on  the  ground  of  economy. 

In  the  meantime  further  study  by  the  proponents  of  the  bill,  show? 
that  this  work  can  be  done  by  the  college  through  an  existing  department, 
thereby  saving  the  overhead  cost  of  a  new  department.  The  expense  of 
making  the  survey  can  be  confined  chiefly  to  the  employment  by  the  college 
of  some  extra  technical  and  clerical  assistants,  and  the  publication  of  the 
information  when  assembled,  coordinated,  and  put  into  a  form  for  public 
use.  The  revised  bill  printed  herein  we  believe  will  largely  eliminate  the 
objections  raised  by  the  House  of  Representatives. 

The  Conference  has  now  attempted  to  make  a  sample  land  economic 
survey  of  a  limited  area  in  order  to  show  the  value  of  such  a  survey  to  the 
public  and  to  the  individual  citizens  as  has  already  been  done  by  the  sample 
topographic  resurvey.  The  information  contained  in  the  following  pages 
concerning  the  natural  resources  in  the  town  of  Holden  was  assembled 
through  the  cooperation  of  various  departments  of  Harvard  University. 
Mass.  Institute  of  Technology,  Clark  University,  Mass.  State  College 
and  the  Division  of  Fish  and  Game.  Much  of  this  data  had  been  collected 
for  educational  purposes.  The  Conference,  whose  funds  are  obtained  en- 
tirely by  private  subscription,  is  unable  to  publish  in  detail  the  reports  on 
which  this  information  is  based  but  it  submits  them  in  condensed  form.  A 
deliberate  field  survey  would  give  a  much  more  complete  and  accurate  pic- 
ture of  present  conditions,  which  would  enable  the  state,  the  town  and  in- 
dividual land  owners  to  devise  long  time  plans  and  policies  of  development. 
Without  the  generous  assistance  of  the  above  named  institutions  even  th^ 
brief  presentation  would  have  been  impossible  and  the  Conference  wishes 
to  express  to  them  its  hearty  thanks.  Incomplete  as  this  survey  is  we  be- 
lieve that  the  public  will  see  in  this  effort  the  far  reaching  practical  value  of 
obtaining  more  scientific  knowledge  of  the  kind,  quality  and  quantity  of 
our  natural  resources. 


GEOLOGICAL  SURVEY 

By  Professor  Frederick  K,  Morris, 
Department  of  Geology,  Massachusetts  Institute  of  Technology. 

Six  rock  formations  are  recognized  in  Holden.  They  are  named  in 
order  from  west  to  east,  the  Paxton  Schist,  the  Brimfield  Schist,  the  Fitchburg 
Granite,  the  Boylston  Schist,  the  Oakdale  Quartzite  and  the  Worcester 
Phyllite,  as  shown  on  the  map.    In  the  complete  report  detailed  descriptions 
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are  given  of  how  each  of  these  rock  formations  were  formed.  Here  it  is 
enough  to  point  out  their  important  practical  qualities.  The  finer  schists 
and  phyllites,  including  the  Worcester  and  Paxton  formations,  cannot  be 
used  for  concrete  aggregate,  road  material,  or  dimension  stone.  But,  cem 
tain  beds  of  rocks,  especially  the  Worcester  have  been  used  in  the  past  as 
slate  for  roofing,  and  as  tombstones,  for  which  their  slabby  form,  smooth 
texture  and  dignified  dark  color  fit  them.  Grindstones  were  formerly  made 
of  some  of  the  granular  portions  of  these  schists  where  the  mixture  of  soft 
mica  and  hard  quartz  kept  a  good  cutting  surface.  The  more  granitized  i 
portions  of  the  Brimfield  Schist  may  be  used  as  concrete  aggregate  where 
very  little  strain  is  expected  but  not  for  large  constructions  or  for  heavy- 
duty  road  metal. 

Of  the  six  rock  formations  present  in  Holden,  the  Fitchburg  Granite  i 
offers  the  most  satisfactory  source  of  concrete  aggregate  or  of  building  stone. 
For  the  latter  use,  the  Fitchburg  Granite  in  the  Holden  area  is  generally  more 
streaked  and  variable  than  it  is  in  the  Fitchburg  quarries.  These  charac- 
teristics do  not  weaken  it,  nor  do  they,  in  my  opinion,  detract  from  its 
beauty.  Many  of  the  most  popular  granites  are  markedly  streaked  and 
variable.  It  is  possible  that  in  the  future  a  vogue  for  streaked  granite  may 
bring  the  granite  of  Holden  into  the  commercial  field  as  a  building  stone. 

In  the  northwest  of  Holden  there  are  a  number  of  diabase  knobs.  Orig- 
inally these  rocks  were  hot  liquids  which  ascended  cracks  in  the  Brimfield 
Schist  and  the  Fitchburg  Granite,  and  crystallized  to  form  the  dark,  tough, 
strong  rock  commonly  called  trap.  The  trap-rock  is  easy  to  blast,  though 
it  is  hard  to  drill.  It  can  be  quarried  cheaply  and  is  one  of  the  best  crushed 
rock  types  known  to  engineers.  The  southernmost  of  the  knobs  has  been 
opened  as  a  quarry;  all  of  them  can  be  opened  as  economic  conditions 
justify  their  use. 

During  the  Ice  Age  the  glaciers  scraped  away  die  soil  and  weathered 
tock,  until  only  fresh,  sound  rock  was  exposed.  Upon  this  clean  rock 
surface  the  mehing  ice  deposited  a  thin  sheet  of  boulder  clay  or  "till"  com- 
posed of  boulders,  pebbles,  sand  grains  and  clay  all  commingled.  The 
mixture  is  spread  over  the  solid  rock,  varying  up  to  35  feet  thick  and  is 
called  "sheet-till"  or  "ground  moraine".  It  is  a  dense,  firm,  tight  soil,  easy 
to  excavate.  It  yields  but  little  well-water,  and  is  a  poor  crop-soil  except 
for  forest  growth. 

At  certain  places  the  glaciers  piled  up  the  till  to  a  thickness  of  several 
hundred  feet  forming  low  rolling  hills  called  "terminal  moraines".  Here 
bedrock  lies  at  an  unknown  depth,  generally  too  deep  to  reach  economically. 
Ihe  boulder-clay  is  easy  to  excavate  by  power-shovels  but  is  extremely 
ditlicult  to  trench  on  account  of  its  toughness  and  the  abundance  of  boulders. 
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This  is  the  soil  that  forces  New  England  farmers  to  build  stone  fences.  The 
terminal  moraines  yield  ideal  sources  of  material  for  earth  dams,  because 
till  is  the  heaviest  and  one  of  the  most  impervious  of  soils. 

Underneath  the  ice,  till  was  piled  up  locally  in  the  form  of  smoothly 
rounded  hills,  called  "drumlins".  They  offer  admirable  sites  for  residences 
or  hotels.  Because  of  the  impervious  quality  of  till,  many  reservoirs  are 
built  in  the  tops  of  drumlins.  Like  the  moraines,  drumlins  yield  high  grade 
fill  and  serve  as  storehouses  for  slowly  moving  bodies  of  ground  water.  The 
drumlins  of  Holden  constitute  a  future  resource,  either  for  recreation- 
grounds,  building  development,  or  source  of  fill. 

Water  from  the  melting  ice  washed  out  sheets  of  sand,  gravel,  and 
clay  which  are  gravelly  near  the  moraine  and  become  sandy  and  clayey  as 
they  are  followed  southward.  They  are  favorable  building  sites  for  high- 
ways or  homes.  They  generally  contain  freely  moving  ground-water  at 
moderate  depth.  They  may  yield  building  sand  and  gravel,  but  are  gener- 
ally too  variable  to  compete  with  that  of  kames,  and  lake  terraces. 

As  the  ice-sheet  withdrew,  rivers  washed  vast  quantities  of  gravel, 
sand  and  clay,  into  temporary  lakes,  forming  flat-topped  deltas  around  the 
margins.  New  lakes  formed  at  lower  levels,  and  these  in  turn  received 
thick  and  broad  deposits  of  gravel,  sand  and  clay.  Three  such  lakes  for- 
merly existed  near  Holden  and  the  present  Wachusett  Reservoir  occupies 
almost  precisely  the  site  of  one  of  them.  The  smooth  level  terrace-form 
of  the  deltas  offers  ideal  building  sites.  Ground-water  is  abundant  and 
freely-moving  but  this  fact  renders  it  subject  to  pollution;  and  the  ground- 
water supplies  in  terraces  should  be  carefully  watched.  The  terraces  are 
rich  sources  of  gravel  and  sand  for  concrete  aggregate  but  are  less  favorable 
for  road-metal.  The  delta  materials  are  very  easy  to  excavate  and  can  be 
used  for  the  more  porous  parts  of  earth-dam  facings;  but  cannot  be  used 
for  dam-cores. 

Some  terraces  were  made  of  coarse  gravels  washed  directly  from  the 
mehing  ice.  They  are  called  "kames"  and  generally  contain  coarser  gravels 
and  less  sand  and  clay  than  the  lake  deltas.  Kames  are  extremely  porous, 
and  therefore  contain  freely  moving  ground-water  at  considerable  depth. 
Much  of  the  kame  gravel  in  the  Holden  area  contains  an  unfavorably  high 
proportion  of  schist  and  phyllite  pebbles  which  are  soft,  cleavable  and  there- 
fore undesirable  for  good  aggregate. 

Holden  was  selected  for  this  survey,  not  for  its  outstanding  mineral 
resources  but  because  more  of  the  geology  was  already  known  and  funds  were 
not  available  for  new  field-work  elsewhere.  Negative  information  in  this 
held  IS  frequently  as  valuable  as  positive  since  much  money  has  been  wasted 


in  futile  attempts  to  find  minerals  which  a  knowledge  of  the  geological  for- 
mation would  have  prevented.  In  this  state  the  savings  resulting  from  a 
geological  survey  would  be  largely  to  the  state  and  the  towns  in  their  en- 
gineering operations.  Private  contractors  would  also  profit  as  well  as 
owners  of  lands  containing  valuable  stone,  gravels,  ground-water  or  other 
minerals.  Public  health  would  benefit  from  a  knowledge  of  the  available 
water  supplies. 

Massachusetts  has  never  made  an  economic  geological  survey  because 
it  does  not  have  an  official  geologist  although  three-fourths  of  the  States 
now  maintain  geological  surveys.  The  value  of  the  mineral  products  of  this 
state  now  averages  about  $16,000,000  annually,  which  sum  would  most 
certainly  be  increased  by  such  a  survey.  Much  money  has  been  spent  by 
the  federal  government  for  this  purpose,  which  goes  to  other  States  because 
we  have  no  official  geological  agency  with  which  it  may  cooperate. 


FOREST  SURVEY 
By  Richard  T.  Fisher,  Director,  Harvard  Forest 

The  map  of  present  land  use  in  Holden,  based  on  airplane  photographs 
shows  that  83  per  cent  of  the  total  area  consists  of  forests,  cut-over  land  or 
old  fields  reverting  to  brush  and  trees.  Compared  with  a  survey  made  by 
the  State  Forester  in  1916  when  65  per  cent  of  the  town  was  covered  with 
forests  of  various  types  and  ages,  we  find  that  nearly  one-fifth  of  the  total 
area  has  reverted  to  tree  growth  in  the  past  17  years.  The  area  used  for 
industrial  and  residential  purposes  is  now  six  times  as  large  as  in  1916y 
and  that  devoted  to  water  protection  has  nearly  doubled.  On  the  other 
hand  the  land  in  tillage  and  open  pasturage  has  been  reduced  by  more  than 
one  half. 

Many  of  the  residences  belong  to  people  who  work  in  Worcester  and 
who  engage  in  part-time  farming,  a  permanent  activity  which  promises  to 
increase  in  this  district.  The  reservoirs  and  the  areas  needed  for  protection 
of  water  supply  comprise  another  type  of  permanent  land  use.  And 
finally,  with  so  large  an  urban  population  nearby,  recreation,  including 
hunting  and  fishing,  has  become  an  important  land  use. 

When  all  the  areas,  more  useful  for  these  and  other  purposes  by 
virtue  of  soil  fertility,  topography,  or  proximity  to  roads  or  railways  are 


segregated,  there  still  remains  a  large  part  of  the  town  that  is  best  suited 
to  forest  production.  Much  of  this  land  is  hilly  or  rocky  on  which  the 
timber  at  present  is  of  poor  quality  due  to  fires,  neglect  or  over-cutting. 
For  the  most  part,  these  wild  lands  now  have  a  low  tax  valuation  simply 
because  they  contain  little  or  nothing  of  commercial  value.  On  the  other 
hand  most  of  them  are  capable  of  growing  a  good  crop  of  wood  and  timber 
without  interference  with  their  recreational,  game-protection  or  water-con- 
servation uses,  if  placed  under  forest  management. 

A  plan  by  which  this  land  might  be  set  to  work  producing  timber  could 
readily  be  devised  from  a  general  economic  survey.  Such  a  survey  would 
show  which  areas  ought  to  remain  as  farm  woodlots  and  which  would  better 
be  in  public  ownership  as  town  forests,  state  forests,  game  refuges,  or  parks. 
The  plan  would  give  due  consideration  to  all  of  the  natural  advantages  of 
the  land  and  public  knowledge  of  these  advantages  or  disadvantages  as  the 
case  may  be,  would  help  to  prevent  haphazard  and  often  conflicting  land 
developments  in  the  same  neighborhood.  It  would  insure  the  maximum 
return  from  these  lands,  as  well  as  the  highest  real  estate  values.  These 
idle  lands  are  not  now  contributing  their  possible  share  to  the  support  of  the 
community. 

As  a  means  of  obtaining  accurate  information  on  large  areas  quickly, 
no  method  has  yet  been  devised  that  compares  with  aerial  photography  either 
in  cost  or  efficiency,  as  has  been  demonstrated  in  this  sample  survey.  Aerial 
photographs  are  of  use  not  only  in  forestry  but  in  most  work  connected  with 
natural  resources.  We,  therefore,  earnestly  recommend  that  aerial  photo- 
graphs of  desirable  scale  be  made  available  at  least  for  the  use  of  all 
public  and  semi-public  agencies  in  order  to  accelerate  the  collection  of 
needed  information  about  the  natural  resources.  These  aerial  photographs 
should  be  made  in  connection  with  the  topographic  resurvey. 

When  all  of  the  lands  of  the  State  are  scientifically  classified  as  to 
their  best  possible  uses,  which  would  naturally  follow  a  survey  such  as  has 
been  made  for  Holden,  the  public  agencies  and  the  private  owners  could  then 
establish  long  time  policies  of  development.  We  could  then  go  forward 
with  long-time  programs,  such  as  are  necessary  in  forest  management,  with 
the  assurance  that  investments  would  be  made  on  a  permanent  basis  and  to 
the  best  possible  advantage.  It  is  a  well  known  fact  that  a  large  percent^ 
age  of  the  land  area  of  this  State  is  idle  or  at  best  is  yielding  only  a  fraction 
of  what  it  is  capable  of  producing.  If  put  to  work  in  its  highest  productive 
capacity,  the  real  estate  value  to  the  owner  will  increase  and  the  public  will 
benefit  both  from  the  material  created  for  industrial  use  and  in  the  increase 
in  taxable  values. 
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FISH  AND  GAME  SURVEY 

By  Harris  A.  Reynolds 

Secretary,  Massachusetts  Forest  and  Park  Association 

At  the  request  of  the  Conference,  a  biological  survey  in  relation  to 
the  fish  and  game  resources  of  Holden  was  made  by  the  State  Division  of 
Fish  and  Game.  It  is  not  possible  to  print  the  detailed  results  of  that  sur- 
vey in  this  brief  bulletin  but  they  may  be  seen  at  the  office  of  the  Division. 
The  survey  shows  that  there  is  a  wide  range  of  cover  types,  food  supply  and 
other  favorable  factors  which  makes  Holden  a  potentially  productive  area 
for  small  game  animals  and  birds.  On  the  other  hand,  of  the  19  named 
streams  less  than  one-third  are  capable  of  being  successfully  stocked  with 
fish.  All  of  the  ponds  produce  fish  but  more  than  75  per  cent  of  the  pond 
area  is  water  supply  in  which  fishing  is  prohibited.  It  is  obvious  from  this 
survey  that  owing  to  the  intensive  fishing  and  hunting  on  this  area  due  to 
its  proximity  to  a  large  center  of  population,  it  will  not  be  possible  to  sus- 
tain the  fish  and  game  supply  without  the  establishment  of  sanctuaries  for 
both. 

A  survey  of  this  nature  on  an  area  so  small  and  isolated  does  not  give 
adequate  data  on  which  to  establish  policies  for  the  general  region.  For 
example,  to  determine  whether  a  stream  is  worthy  of  stocking  with  fish  it 
must  be  studied  in  its  entirety,  and  some  of  the  streams  in  Holden  rise  in 
other  towns.  The  game  covers  in  adjoining  towns  likewise  affect  the  supply 
of  game  in  Holden.  But  the  value  of  this  sample  survey  is  not  confined  to 
the  town  of  Holden;  it  rather  demonstrates  the  desirability  of  such  a  survey 
for  the  whole  State.  For  example,  it  is  a  well  known  fact  that  ever  since 
the  state  began  to  raise  fish  and  game  birds  for  stocking  purposes,  large 
numbers  of  fish  have  been  lost  in  the  stocking  of  streams,  in  which  it  was 
impossible  for  the  fish  to  survive  and  establish  themselves.  The  same  con- 
dition prevailed  in  the  stocking  of  covers  unsuited  to  the  natural  reproduc- 
tion of  the  birds  and  animals  liberated  though  perhaps  in  lesser  degree. 
The  reasons  for  these  losses  were  due  to  the  fact  that  the  Division  did  not 
have  the  means  of  procuring  the  desired  technical  information  in  advance 
of  stocking,  together  with  the  demand  of  local  sportsmen  that  they  be  given 
a  share  of  the  birds  and  fish  produced  by  the  Division  regardless  of  whether 
conditions  for  liberation  were  entirely  satisfactory.  The  Division  now 
knows  that  more  than  two-thirds  of  the  streams  in  Holden  are  impracticable 
or  at  least  doubtful  for  successful  stocking  and  it  knows  the  streams  that 
are  desirable  for  this  purpose.  Therefore  the  sportsmen's  money  will  not 
be  wasted  in  futile  stocking  in  that  town. 

To  anyone  who  considers  the  desirability  of  bringing  our  streams  and 
forests  to  their  maximum  production  of  fish  and  game,  this  survey  prompts 
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a  review  of  the  whole  problem.  The  State  claims  the  ownership  of  all  wild 
life  and  therefore  it  belongs  to  the  people  as  a  whole.  Yet  the  State  has 
completely  neglected  this  valuable  resource  except  for  the  passage  of  laws 
regulating  the  taking  of  fish  and  game,  and  the  fixing  of  license  fees  for 
fishing,  hunting  and  trapping.  The  money  obtained  from  these  licenses  is 
practically  all  that  has  been  spent  in  the  conservation  and  propagation  of 
wild  life.  Only  115,000  licenses  were  sold  in  1933,  which  means  that 
less  than  three  persons  in  100  of  the  total  population  fish  or  hunt  legally. 
It  is  inconceivable  that  so  few  would  fish  and  hunt  if  fish  and  game  were 
plentiful.  Besides  the  value  of  food  and  fur  from  this  resource  would  be 
greatly  increased. 

We  have  scarcely  begun  to  establish  sanctuaries  for  our  wild  life 
where  natural  propagation  may  be  encouraged  as  has  been  done  so  success- 
fully in  Europe  and  in  some  of  our  sister  States.  Little  search  is  needed  to 
disclose  the  reason.  Those  who  supply  the  capital  for  an  enterprise  usually 
have  a  controlling  voice  in  its  management  and  our  system  of  wild  life  man- 
agement is  no  exception  to  that  general  rule.  The  organized  part  (less  than 
25  per  cent)  of  our  licensed  hunters  and  fishermen  have  quite  naturally  de- 
manded immediate  improvement  in  fishing  and  hunting  which  has  resulted 
in  the  application  of  temporary  measures  instead  of  adopting  the  surer 
but  long-time  policies.  Since,  for  example,  it  costs  more  to  raise  two 
pheasants  than  a  hunter  pays  for  his  license  and  since  that  hunter  may  take 
six  pheasants  and  other  game  on  his  license  it  is  unlikely  that  much  progress 
can  be  made  in  permanently  stocking  our  covers  under  that  system.  When 
fish  of  legal  size  are  placed  in  the  streams  and  the  fishermen  are  permitted 
to  catch  them  before  they  have  become  established,  it  may  satisfy  the  few 
who  get  to  the  streams  first,  but  this  method  will  never  restock  our  streams. 

It  has  been  demonstrated  again  and  again  that  wild  life  can  be  re- 
established in  a  district  if  favorable  conditions  are  maintained  and  if  we 
have  inferior  fishing  and  hunting  in  this  State  it  is  because  we  have  been  un- 
willing to  tackle  the  problem  scientifically.  Wild  life  is  a  natural  product 
of  our  forests  and  streams  but  it  must  be  managed  intelligently.  From  the 
economic  standpoint  we  have  in  this  wild  life  an  opportunity  to  increase  our 
natural  wealth  and  to  procure  the  commercial  benefits  that  come  to  the 
people  as  a  by-product  such  as  the  attraction  of  tourist  trade.  The  States 
of  Vermont,  New  Hampshire,  and  Maine  sell  annually  many  thousands  of 
hunting  and  fishing  licenses  to  residents  of  Massachusetts.  Apart  from  the 
fees  collected  from  the  sale  of  these  licenses,  huge  sums  are  spent  by  our 
citizens  annually  in  those  States  for  these  forms  of  recreation.  With  good 
fishing  and  hunting  in  this  State,  much  of  that  money  would  remain  at  home 
and  especially  in  periods  of  depression  when  it  is  most  needed. 
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A  resource  that  belongs  to  the  public  should  be  so  conserved  and  man- 
aged as  to  give  the  maximum  benefit  to  the  greatest  number.  The  least 
therefore  that  the  public  can  do  to  obtain  those  benefits  is  to  determine  the 
possibilities  of  the  resources  and  eliminate  waste.  The  sample  survey  fully 
demonstrates  that  the  cost  of  making  such  a  survey  for  the  whole  State  would 
in  a  very  short  period  be  completely  offset  by  the  savings  alone  in  the  stock- 
ing of  streams  and  covers. 

But  the  biological  survey  would  not  only  determine  what  streams  are 
adapted  to  the  natural  production  of  fish  and  what  areas  are  best  suited  for 
game  production,  but  it  would  determine  the  streams  and  ponds  that  are  now 
pure,  those  slightly  polluted  that  may  be  reclaimed  and  those  that  are  pol- 
luted beyond  economic  redemption  at  this  time.  Pollution  is  increasing 
steadily  and  the  only  way  to  check  its  advance  is  through  the  adoption  of  a 
policy  for  the  protection  of  the  purity  of  the  waters  of  the  state.  This  can- 
not be  done  intelligently  without  the  scientific  facts  on  which  to  establish  a 
policy.  Not  only  is  such  a  survey  essential  for  the  successful  natural  propa- 
gation of  fish,  but  for  the  encouragement  of  all  forms  of  recreation  on  our 
streams  and  ponds  and  the  protection  of  the  public  health.  The  general 
public  should  therefore  take  the  initiative  in  this  program.  It  should  not 
depend  in  so  important  a  matter,  upon  the  isolated  surveys  that  the  Division 
of  Fish  and  Game  may  be  able  to  make  from  time  to  time  with  its  limited 
funds.  In  our  efforts  to  find  new  sources  of  income  we  instinctively  turn 
to  our  natural  resources  and  here  is  an  opportunity  to  improve  our  recrea- 
tional facilities,  create  natural  wealth,  protect  public  health,  and  at  the 
same  time  conserve  and  develop  a  neglected  jesource.  The  proper  solution 
of  the  fish  and  game  problem  in  this  state  will  be  equivalent  to  the  creation 
of  a  new  and  profitable  industry  and  the  benefits  will  accrue  to  all  the  people. 


THE  PROBLEM  OF  LAND  UTILIZATION  WITH  SPECIAL  REFERENCE 
TO  HOLDEN,  OAKHAM,  AND  NEW  BRAINTREE 

By  Dr.  W.  Elmer  Ekblaw,  Department  of  Geography,  Clark  University  and 
Dr.  David  Rozman,  Department  of  Economics,  Mass.  State  College. 

In  planning  the  efficient  use  of  natural  resources,  primary  considera- 
tion should  be  given  to  the  problem  of  land  utilization.  A  hundred  years 
ago,  most  of  the  small  towns  in  Massachusetts  were  flourishing  agricultural 
communities  in  which  farming  was  supplemented  by  small-scale  industrial 
activities  prevalent  at  that  time.  With  the  development  of  transportation 
facilities,  technical  changes  in  production,  specialization  by  sections  of 
the  country,  and  increased  competition,  many  old  opportunities  for  indus- 
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tries  in  Massachusetts  towns  have  disappeared,  although  in  their  place 
some  new  ones  have  arisen.  Adjustment  to  new  conditions  in  general  has 
been  slow  and  has  proceeded  largely  by  trial  and  error.  Very  little  in  the 
way  of  efficient  planning  has  been  done  to  prevent  the  waste  of  human  and 
natural  resources.  The  greatest  waste  of  all  is  found  in  the  presence 
throughout  the  state  of  many  idle  acres  of  land  which  place  an  unnecessary 
burden  on  the  local  communities  and  on  the  taxpayers  of  the  Common- 
wealth. In  1880  about  two-thirds  of  the  total  area  of  the  state  was  occupied 
by  farms,  while  in  1930  this  area  had  dwindled  to  only  39  per  cent. 

Studies  of  the  Massachusetts  State  College  indicate  that  most  of  the 
land  which  went  out  of  farming  is  at  present  owned  by  non-residents  of  the 
towns  and  is  not  being  utilized  in  any  productive  way.  There  are  at  the 
present  time  118  towns  in  the  state  whose  acreage  in  farms  is  less  than  25 
per  cent  of  the  total  town  area.  In  54  towns  the  average  proportion  of  im- 
proved land  on  the  farms  is  less  than  25  per  cent,  signifying  that  much  of  the 
land  is  of  inferior  quality  for  the  raising  of  agricultural  crops,  and  there- 
fore remains  idle.  This  is  reflected  in  a  condition  where  the  average  value 
of  farm  land  per  acre  is  below  $25.00  in  72  towns,  and  below  $15.00  in 
34  towns.  The  land  released  from  agriculture  and  not  devoted  to  other 
purposes  causes  depopulation  of  the  towns  with  the  result  that  in  92  towns 
less  than  50  persons  are  found  on  a  square  mile.  In  these  towns  the  ex- 
penditures for  schools,  roads  and  other  improvements  are  greater  than  the 
return  in  taxes,  and  the  treasury  of  the  Commonwealth  is  burdened  with 
the  necessity  of  covering  the  deficit. 

To  eliminate  this  waste  and  to  put  large  areas  of  idle  land  into  pro- 
ductive use  it  is  essential  to  promote  efficient  planning  on  the  basis  of  accurate 
information.  The  consideration  of  the  physical  conditions  of  individual 
towns  and  their  economic  opportunities  will  indicate  just  what  kind  of  policy 
should  be  pursued  in  individual  cases.  To  show  a  specific  example  in 
planning  it  is  worth  while  to  consider  the  results  obtained  by  Clark  Univer- 
sity in  its  study  of  land  utilization  in  three  towns,  Holden,  Oakham  and  New 
Braintree,  all  of  Worcester  County,  which  illustrate  the  necessity  of  appli- 
cation of  different  policies  on  the  basis  of  knowledge  of  local  conditions. 

The  towns  of  Oakham,  and  Holden  offer  only  a  limited  amount  of  land 
suitable  for  agriculture  under  present  conditions;  therefore  large  areas 
which  formerly  were  farmed  are  now  idle  land.  Only  50  per  cent  of  the 
land  area  in  Oakham  is  now  in  farms,  while  in  Holden  it  is  about  one-third. 
In  Holden  alone  there  are  12  miles  of  road  formerly  used  and  now  aban- 
doned. The  major  portion  of  land  in  Oakham  is  now  in  woodland,  which, 
except  for  a  small  area  owned  by  the  State,  is  entirely  neglected  and  does 
not  bring  any  adequate  return,  either  to  the  owners  or  to  the  community. 
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The  population  of  this  town  has  steadily  decreased  until  now  it  is  less  than 
one-half  of  what  it  was  a  hundred  years  ago.  A  scattered  population,  large 
areas  of  idle  land,  low  land  values,  and  loss  of  income  from  taxes  make  it 
extremely  diflficult  to  maintain  local  institutions  and  roads  without  sub 
stantial  assistance  from  the  State.  The  natural  conditions  and  economic 
prospects  for  such  a  town  indicate  that  the  best  utilization  for  its  land  areas 
is  in  the  growth  of  trees.  It  would  be  wise  planning  to  extend  here  the  area 
of  land  in  State  forests  or  managed  forests  owned  by  private  or  public 
agencies.  New  settlement  for  agricultural  purposes  should  be  discouraged 
and  opportunity  given  for  the  remaining  farmers  to  move  out  on  the  land 
in  neighboring  communities  with  greater  promise  for  agricultural  develop- 
ment, except  that  enough  of  the  best  farmers  on  the  best  farming  lands 
accessible  to  market  should  remain  to  supply  local  needs  and  any  recreational 
or  resort  market  that  may  develop. 

The  conditions  in  Holden,  on  the  other  hand,  indicate  that  not  all  of 
the  towns  with  poor  soil  and  rough  surface  unfavorable  for  agriculture  are 
falling  into  decadence.  The  favorable  location  of  this  town,  together  with 
good  new  roads,  promoted  the  development  of  new  uses  of  land  largely  for 
recreational,  residential  and  part-time  farming  purposes.  The  latter  use 
especially  has  shown  considerable  increase  within  recent  years.  An  in- 
vestigation of  the  Massachusetts  State  College  showed  that  almost  one-half 
of  the  total  agricultural  output  of  this  town  has  been  produced  by  people 
engaged  in  part-time  farming.  The  population  and  the  number  of  build- 
ings in  this  town  have  been  rapidly  increasing  with  the  development  of 
motor  transportation  and  the  settlement  of  people  employed  in  the  city 
of  Worcester.  In  addition,  large  areas  of  land  were  taken  up  both  for  the 
Worcester  Water  Supply  and  for  the  Metropolitan  District.  Because  new  uses 
of  land  are  constantly  taking  place  the  main  problem  of  planning  in  towns  of 
this  type  is  to  recognize  their  development  and  provide  facilities  for  their 
orderly  expansion. 

In  the  town  of  New  Braintree  85  per  cent  of  the  total  area  is  in  farms, 
with  no  perceptible  decline  in  the  amount  of  agriculture  over  a  period  of 
years.  The  total  amount  of  woodland  is  only  25  per  cent  of  the  area  of 
New  Braintree,  while  the  average  for  all  the  towns  of  Worcester  County  is 
57  per  cent.  This  low  percentage  of  forested  land  is  due  to  the  fact  that 
New  Braintree  is  located  on  a  belt  of  soils  better  suited  to  agriculture  than 
most  of  the  sections  of  Worcester  County,  and  it  is  thus  more  profitable  to 
produce  cuhivated  crops  than  timber.  New  Braintree  throughout  its  history 
has  been  predominantly  an  agricultural  town  and  is  likely  to  remain  so  for 
a  long  time.     In  a  town  of  this  type  the  problem  is  to  encourage  a  more 
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intensive  utilization  of  the  land  already  occupied,  and  new  settlement  for 
agricultural  and  recreational  purposes. 

The  foregoing  brief  analysis  indicates  the  possibility  of  laying  down 
[certain  fundamental  principles  of  land  policy.  Many  outlying  farms  on 
[marginal  land  in  this  state  do  not  show  a  profit,  but  the  owners  must  hold 
[on  because  they  cannot  liquidate  their  investments.  On  the  other  hand  the 
[cost  to  the  State  and  to  the  town  to  maintain  the  roads  leading  to  these* 
I  isolated  areas  and  to  transport  the  children  to  schools  far  exceed  the  taxes 
[from  the  farms  and  in  some  cases  the  net  profit  from  the  farms  as  well. 
Would  it  not  be  better  for  the  farmer  and  for  the  public  if  the  State  or  the 
town  would  acquire  the  farms  of  this  type  that  are  for  sale  and  turn  them 
into  State  forests,  or  parks?  Certainly  much  of  the  land  in  these  abandoned 
and  semi-abandoned  farms  will  show  a  greater  net  profit  from  tree  produc- 
tion than  from  farming.  In  fact  the  purchase  of  such  farms  by  the  public 
has  already  been  done  in  certain  places  to  the  advantage  of  both  the  farmer 
and  the  town.  A  survey  of  land  utilization  would  undoubtedly  show  that 
this  condition  exists  in  greater  or  less  degree  in  a  large  percentage  of  the 
towns  in  the  State. 

The  discovery,  tabulation,  correlation  and  practical  interpretation  of 
all  the  scientific  data  concerning  the  natural  resources  would  enable  the  State 
to  assist  the  individual,  the  town  and  the  State  itself  in  the  more  efficient 
development  of  these  resources.  The  resources  and  their  possible  uses 
should  be  made  known  so  that  the  state  may  advertise  them  to  prospective 
users  within  and  without  the  State.  Such  information  would  enable  the 
Commonwealth  and  the  towns  to  plan  their  development  along  logical  lines. 
A  classification  of  lands  as  to  their  best  possible  permanent  use  for  the 
greatest  good  of  the  largest  number  would  pay  for  itself  many  times  over  in 
public  and  private  savings.  Such  classification  would  not  be  used  to  compel 
the  individual  owner  to  follow  any  prescribed  course  in  development  but 
rather  to  safeguard  him  against  the  waste  of  money  in  unprofitable  under- 
takings. 


Contributions  to  this  work  should  be  sent  to  the 

MASSACHUSETTS  FOREST  and  PARK  ASSOCIATION 

3  Joy  Street,  Boston. 
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PROPOSED  BILL  FOR  SURVEY  OF  NATURAL  RESOURCES 

House  No.  260. 

An  Act  to  Provide  for  Scientific  Surveys  to  determine  the  Geological, 
Biological  and  Other  Natural  Resources  of  the  Commonwealth. 
Be  it  enacted,  etc. 

Chapter  seventy-five  of  the  General  Laws  is  hereby  amended  by 
inserting  after  section  twenty-three  the  following  new  section. 

Section  2  3  A.  The  trustees  shall  undertake  through  such  existing 
department  of  the  college  as  they  may  determine,  to  make  a  land  economic 
survey  to  determine  the  geological,  biological  and  other  natural  resources 
of  the  commonwealth  and  they  shall  cooperate  with  other  departments 
and  divisions  of  the  commonwealth,  county  commissioners,  municipal 
authorities,  educational  institutions,  and  private  agencies,  in  the  collec- 
tion and  tabulation  for  public  use  of  all  available  data  in  relation  thereto, 
and  to  promote  and  conduct  investigations  for  the  classification  and 
utilization  of  land  and  other  natural  resources. 


Executive   Committee 

CONFERENCE  ON  LAND  ECONOMIC  SURVEY 

Dr.  Kirtley  F.  Mather,  Chairman, 

Department  of  Geology,  Harvard  University. 


Dr.  Alexander  E.  Cance, 
Department   of   Economics, 
Massachusetts  State  College. 

Dr.  W.  Elmer  Ekblaw, 
Department   of    Geography, 
Clark   University. 

Professor  Frederick  K.  Morris, 
Department  of  Geology, 
Massachusetts  Institute  of  Technology. 


Professor  Samuel  C.  Prescott, 
Head  of  Department  of  Biology, 
Mass.  Institute  of  Technology. 

Dr.  Julia  M.  Shipman, 
Dept.  of  Geology  and  Geography. 
Mount  Holyoke  College. 

Harris  A.  Reynolds,  Secretary, 
Secretary,  Massachusetts  Forest  and 
Park  Association. 


3  Joy  Street,  Boston. 
January,  1934. 
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St.  Paul.  Minn. 

Hon.    S.    V.   Willard 

Acting  Gonii'iiissioner  of  Conservation 

Sir: 

Although  this  rer)ort  on  land  classification  is 
brief  with  lack  of  detail  as  to  -nrocedure  and  findings, 
most  serious  thought  and  study  has  been  given  to  the 
entire  field. 


Before  a  detailed  and  com-orehensive  long- 
for  forest  administration  can  be  evolved,  it  is 
necessary  that  an  inventory  be  taken  of  the  sto 
resources  on  hand.  With  this  in  mind,  a  land  c 
cation  survey  was  made  on  nine  Sta.te  Forest  Pro 
twelve  counties,  during  the  years  1931  and  1932 
was  collected  on  timber, cover,  soil,  topogranhy 
tional  Toossibilities,  agricultural  development, 
with  economics  and  other  information  v/hich  migh 
to  indicate  the  uses  for  which  the  land  is  best 


The  surveys  were  made  in 
the  small  acreage  in  farms,  the 
lands  which  were  considered  mor 
than  agriculture,  the  large  amo 
and  regions  known  to  be  general 
growing  and  conservation  inur-nos 
location  of  these  -nrojects  was 
•nossibility  of  adequate  r)rotect 


time  nlan 

first 
ck  and 
lassif i- 
jects,  in 

Data 
,  recrea- 

together 
t  serve 

suited. 


of 


aree-s  selected  because 
large  amount  of  state 
e  valuable  for  forestry 
unt  of  tax  delinquency, 
ly  desirable  for  timber 
es.   The  selection  of  the 
largely  influenced  by  the 
ion  and  -nroner  management 


This  work  has  been  carried  on  exclusively  by  members 
of  the  State  Forest  Service  r)ersonnel  during  seasons  when 
fires  v/ere  not  running.   The  men  were  also  used  as  emer- 
gency fire  crews,  combining  the  land  classification  v/ork 
with  fire  protection  in  the  districts  vrhere  they  v/ere 
located. 

The  crews  on  each  forest  project  were  under  the 
direct  su-nervision  of  a  district  ranger,  with  a  technical 
forester  assisting  and  resioonsible  for  collection  of  data 
and  writing  u^  the  final  rer)ort. 

Stri-ns  were  run  one  mile  anart;  maDr^ing  crews  follow- 
ed section  lines  insofar  as  possible,  and  offset  when 
necessary  to  tie  in  tyne  lines.   Reliable  control  was 
established  by  making  a  rdane  table  traverse  of  all  pass- 
able roads  and  trails  by  cars  equiniDed  with  special 


SDeedometers  registering  units  of  1/500  of  a  mile. 

The  economic  inventory  was  gathered  from  court  house 
records,  county  officers  and  settlers,  covering  land  ovmer- 
shiiD,  delinquency,  taxes  collected,  bonded  indebtedness, 
outstanding  v/ar rants,  cost  of  operating  school,  average 
annual  cost  of  construction  and  maintenance  of  roads  v/ith'- 
in  the  area,  and  status  of  settlers. 

With  two  exceTDtions  all  land  classification  activities 
were  confined  to  regions  where  State  lands  have  been  with- 
drawn from  sale  for  State  Forest  puriDOses  and  lands  ad- 
jacent to  these  forests. 

Detailed  re-Dorts,  accompanied  by  enlarged  ma-os  and 
charts,  were  corn-oiled  for  each  of  the  nine  -orojects  which 
are  now  on  file  in  the  office  of  the  Director  of  Forestry. 

Recar)i tula t ions  of  the  nine  reports,  briefed  to  r>re- 
sent  the  ira-oortant,  pertinent  facts  ascertained  by  the 
surveys  are  included  in  this  report. 


Respectfully  submitte 


Director, Division  of  Forestry 
February  20,1933 
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FOREWORD 
to  the 

SUivIMARY  OF  THE  STATE  LAND  CLASSIFICATION  PROJECT 


The  Forest  Policy  and  Program  announced  by  the 
Division  of  Forestry  two  years  ago  has  been  effective  and 
operative  in  nearly  every  respect  as  far  as  conditions  and 
finances  would  permit  carrying  it  out. 

One  of  the  most  important  provisions  in  this  policy, 
aside  from  general  protection,  is  the  zoning  of  the  cutover 
portion  of  our  state  and  the  establishment  of  state  forests 
within  that  region.   A  policy  for  the  administration  of 
forest  areas  should  be  based  on  the  economic  principle  that 
all  lands  be  put  to  their  highest  and  most  productive  long 
time  use  for  the  permanent  good  of  the  greatest  number  of 
people. 

The  examination  of  these  nine  forest  areas,  the 
location  of  which  is  shown  on  the  accompanying  map,  includ- 
ed 2,355,000  acres  of  land  of  various  classes  of  ownership, - 
U.  S.  Government,  (including  Indian  lands),  State  lands,  and 
private  lands  of  all  types  of  ownership  and  all  conditions 
of  tax  delinquency. 

Lands  in  the  areas  examined  are  made  up  of:  - 

283,135   Acres  state  lands 

80,452     "   of  government  lands 

1,979,833     '»   of  private  lands. 

'^f  the  private  lands  there  is  a  tax  delinquency 
ranging  between  a  minimum  of  47.10  ^  and  a  maximum  of  82.37'^^ 
or  an  average  for  the  entire  project  of  65. 98^/^.   The  total 
delinquent  area  is  1,306,351  acres. 

Taking  the  nine  projects  as  a  whole,  therewere 
found  to  be  673,482  acres  of  tax  paying  lands  and  1,669,939 
acres  of  non-tax  paying  lands  v^hich  is  made  up  of  tax  delin- 
quent lands  and  state  and  government  properties. 

In  bygone  days  when  the  timber  on  these  lands  was 
of  great  value,  and  up  to  1920  when  the  larger  operators 
were  rapidly  cutting  out,  tax  delinquency  was  negligible 
and  of  no  consequence.   Ample  taxes  could  be  raised  for  any 


kind  of  local  government  and  the  municipalities  therefore 
had  almost  unlimited  credit.   As  a  result  in  these  areas 
examined  they  have  bonded  themselves  in  the  amount  of 
$296,327.54,  which  varies  from  nothing  in  some  townships  to 
nearly  a  dollar  an  acre  in  other  townships.   The  total  bond^- 
ed  indebtedness  over  the  entire  area  was  found  to  be  $0.13 
per  acre,  based  on  the  total  acreage  of  all  ownerships. 

Altho  a  few  settlers  are  moving  back  into  the  cut- 
over  area,  the  trend  in  the  region  studied  is  still  abandon- 
ment.  The  cost  of  education  per  year  in  the  areas  examined 
varies  from  |54.13  to  $255.00  per  pupil.   It  is  found  that 
only  about  3/o  of  the  total  area  covered  in  this  survey  is 
used  for  agricultural  purposes  and  that  only  41yb  of  the  in- 
come of  the  families  listed  as  farmers  actually  comes  from 
farm  production. 

There  seems  to  be  very  little  possibility  that  the 
income  from  the  average  farm  over  the  area  is  going  to  in- 
crease.  Findings  indicated  that  Zlfo   of  the  average  individ- 
ual income  has  come  from  forests  and  work  dependent  upon  the 
forest.   This  was  greatly  reduced  during  the  past  years  to 
where  it  now  is  and  as  time  goes  on,  unless  the  forest  area 
is  properly  handled,  this  income  will  be  still  more  reduced, 
or  wiped  out. 

An  average  of  28^^  of  the  income  of  the  residents  of 
these  areas  examined  was  from  public  funds,  -  U.  S. ,  state, 
county  and  township. 

By  a  process  of  zoning  for  the  purpose  of  establish' 
ing  areas  in  v^hich  settlement  and  agricultural  development 
shall  be  encouraged  and  those  from  which  settlement  should 
be  discouraged  and  the  present  settlers  gradually  moved  out, 
the  cost  of  local  government  can  be  very  materially  reduced 
in  the  one  place  and  the  other  greatly  assisted  by  the  ad- 
ditional help  of  the  transferred  settler. 

Since  24.6'5i  of  the  number  of  forest  fires  starting 
in  the  state  each  year  are  caused  by  settlers  or  some  type 
of  agricultural  pursuits,  a  great  deal  better  job  of  fire 
protection  and  forest  management  can  be  carried  on  v;ith  the 
same  amount  of  funds. 

Transferring  the  settlers  from  the  poorer  lands  and 
scattered  developments  in  the  forest  to  the  better  areas 
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even  for  taking  care  of  those  plantations  which  are  already 
on  the  ground,  from  the  great  depreciation  in  the  value  «f 
timber,  arising  from  the  very  extensive  importation  of  that 
article  from  America;  and  the  supply  from  the  quarter  being 
inexhaustible,  the  price  will  continue  low,  and  hold  out  no 
inducement  to  the  planter  in  this  country.  An  American  war 
has  been,  and  may  be  still  anticipated;  and  a  long  state  of 
peace  is  a  circumstance  to  which  we  have  no  right  to  look 
forward. 

"In  the  event  of  an  American  war,  the  supplies  from 
that  quarter  will  be  in  a  great  measure  cut  off;  and,  as 
timber  does  not  resemble  any  other  crop,  sown  in  spring,  and 
reaped  in  full  maturity  in  autumn,  a  time  of  peace  is  fully 
as  proper  at  a  season  for  planting  as  a  time  of  war;  and  the 
present  holds  out  many  advantages  for  planting,  for  work  is 
scarce,  and  labour  is  done  at  a  cheap  rate," 

From  the  Forester's  Guide  by  Robert  Monteath, 
London,  1836. 

There  is  a  very  great  tendency  toward  overproduc- 
tion in  agricultural  products.   When  farm  crops  are  grown 
in  a  greater  amount  than  the  market  can  absorb,  dumping 
prices  result.   To  a  certain  extent  this  will  be  found  true 
in  forest  products,  but  with  the  tendency  being  toward  more 
and  more  public  ownership  of  forestlands  and  forest  products, 
generally  non-perishable,  this  is  not  apt  to  be  true  with  our 
future  forests  and  the  supply  of  material  and  labor  necessary 
will  continue  uniform. 

Certain  remedial  legislation  necessarily  must  be 
enacted  to  bring  about  the  results  desirable.   Land  on  which 
taxes  are  no  longer  being  paid  and  which  are  not  occupied 
should  revert  to  the  state  in  absolute  title  within  these 
areas  for  reforestation  and  conservation  purposes  as  direct- 
ly and  rapidly  as  possible.   This  can  perhaps  be  most  simply 
brought  about  through  the  Laws  of  1927,  Chapter  119,  with 
the  proper  amendments  and  provisions.   As  fast  as  the  state 
acquires  title  to  lands  in  these  areas  thru  acquisition, 
either  by  tax  delinquency,  gift  or  purchase,  exchanges  should 
be  made  so  as  to  acquire  title  to  lands  belonging  to  scatter- 
ed settlers  and  exchange  them  for  lands  in  settlements  where 
schools  and  roads  are  more  readily  available  and  soil  of 
greater  productivity. 

As  these  areas  are  depopulated  and  local  government 
dissolved  there  is  going  tQ   remain  a  debt  obligation  in  the 


«.■»!.•■ 


.■:-nv.  i 


■  -5- 
form  of  local  "bonds  or  outstanding  warrants  amounting  to  ap- 
proximately 13  cents  per  acre  over  the  entire  nine  projects. 
The  local  government  in  most  of  these  regions  is  rapidly  fail- 
ing and  sooner  or  later  either  the  individuals  holding  "bonds 
and  warrants  will  take  the  loss  or  the  public  as  a  whole  will 
have  to  assume  their  prorata  share/   (We  found  one  township 
where  they  reported  they  could  not  raise  enough  money  to  print 
ballots  to  vote  on  dissolution). 

As  fast  as  these  lands  are  taken  over  by  the  state 
for  conservation  purposes  it  should  assume  its  prorata  share 
in  proportion  to  the  valuation  taken  over.   If  the  debt  is 
assumed  by  regions  or  zones  and  they  are  put  under  a  definite 
form  of  forest  management  at  once,  all  investments  can  be  ex- 
pected to  be  repaid  in  some  return  or  another  at  a  later  date* 
If  it  is  taken  up  simply  as  a  debt  absorbing  proposition  with- 
out plans  for  management  for  the  area  and  no  further  invest- 
ment it  may  be  considered  as  a  total  loss  for  the  county  or 
state  assuming  it* 

Altho  part  of  the  areas  may  be  taken  over  in  their 
entirety  there  will  exist  areas  which  will  always  continue 
to  have  fair  settlements  in  the  forest  to  which  will  nec- 
essitate revenues  for  operating  their  local  schools,  govern- 
ment and  road  maintenance*   As  a  just  assistance  in  this  need 
the  state  should  expect  to  pay  a  reasonable  share*  -This  can 
perhaps  be  most  equitable  if  done  in  the  form  of  a  gross  re- 
ceipts tax,  perhaps  35')i  or  not  to  exceed  50^0  of  the  entire 
receipts  of  the  forest  from  timber,  right-of-v/ay  leases, 
mineral  and  gravel  leases,  water  storage,  hunting  camps,  sum- 
mer homes,  and  fishing  and  hunting  privileges.   Altho  the  re- 
ceipts will  be  imi'nediate  in  a  very  limited  amount,  on  account 
of  the  denuded  condition  of  most  of  these  tracts,  no  appreci- 
able receipts  may  be  expected  for  another  twenty  years*   To 
assist  the  necessary  local  government  it  will  no  doubt  be  ob- 
ligatory that  the  state  advance  them  a  certain  amount  per 
acre,  based  on  these  anticipated  receipts.   This  will  probab- 
ly be  between  5  and  10  cents  per  acre  per  year-   Within  these 
acres  there  are  considerable  state  school  and  swamp  lands 
from  which  gross  receipts  cannot  be  taken*   Should  the  prin- 
ciple of  reimbursement  on  these  lands  prevail  it  would  neces- 
sarily be  on  an  acreage  basis  and  should  b€  only  on  productive 
land  and  not  on  lands  severely  burned  over  or  of  no  value. 
This  acreage  payment  could  well  be  on  a  basis  of  the  produc- 
ing condition  of  the  forest. 

Within  the  tracts  examined  there  are  80,452<,52  acres 
of  Federal  lands  of  various  classifications.   These  should  be 
acquired  from  the  Federal  government  thru  land  grant  or  ac- 
quisition or  whatever  the  necessary  procedure  may  be.   It  is 
not  practical  to  have  additional  homesteaders  locate  in  these 
areas.   Neither  is  it  advisable  to  have  restricted  Indian 
lands  within  areas  designed  for  public  shooting  grounds  or 
more  especially* game  refuges* 
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3.  Make  a  motor  vehicle  used  in  the  transportation  of  timber 
illegally  cut  from  state  and  swamp  lands  seizable  for  costs  of 
prosecution.  -  (Amendment) 

4.  Making  the  willful  setting  on  fire  of  an^/-  fore£t  or  stand- 
ing timber  third  degree  arson.  -  (Amendment) 

5.  Requiring  all  Christmas  trees  cut  and  transported  in  larger 
quantities  than  five  trees  to  carry  a  tag  issued  by  the  state 
for  which  a  charge  of  one  cent  is  to  be  made.   This  act  it  is 
hoped  v/ill  not  only  reduce  trespassers  but  will  bring  in  some 
revenue  for  its  inftrcement.  -  (New) 

6.  Provide  for  clearing  of  title  to  state  lands  in  "state  con- 
servation zones"  where  such  lands  were  once  sold  and  reverted 
to  the  state  for  non-payment  of  interest,  taxes  or  payments.  - 
(Amendment) 

7.  Provide  that  tax  delinquent  lands  reverting  to  tfie  state 
for  non-payment  of  taxes  as  provided  in  Laws  of  1927,  Chapter 
119,  come  to  the  state  in  absolute  title  without  any  trust 
features  in  "state  conservation  Zones".  -  (Amendment) 

8.  Permit  the  state  to  accept  by  deed  or  any  sacisfactory  in- 
strument as  a  gift  lands  within  "btate  conservatirn  zones"  or 
state  parks  regardless  of  liens  for  taxes.  -  (New) 

9.  Provide  that  conservation  department  may  acquire  small 
areas  at  a  low  cost  from  department  funds  for  firebreak  pur- 
poses around  state  forests  and  state  parks.  -  (Amendment) 

10.  Permit  the  Department  of  Conservation  to  construct  tempor- 
ary or  permanent  dams  in  streams  or  ditches  for  r'^^ire  protection 
purposes.  -  (Hew) 

11.  Withdraw  all  state  school  and  swamp  lands  from  sale  within 
boundaries  of  state  conservation  zones  and  establish  them  as 
state  forests.  -  (New) 

12.  Provide  that  lands  the  state  may  acquire  thru  tax  delin- 
quency may  be  exchanged  with  private  owners  for  lands  within 
"state  conservation  zones"  so  as  to  bring  about  reduced  local 
go\'"erni:iental  expense  and  increased  efficiency  in  management.  - 
(New) 

13.  Pay  counties  5(p  or  10(^  per  acre  to  assist  in  local  govern- 
ment on  state  school  and  swamp  lands  withdrav/n  from  sale  with- 
in "state  conservation  zones".  -  (New) 

14.  Provide  that  not  less  than  2)5'Jo   of  the  gross  receipts  cf  all 
kinds  from  lands  of  whatever  nature  acquired  for  conservation 
purposes  be  paid  annually  to  the  counties.  -  (New) 

15:  State  to  assume  its  prorata  share  of  local  indebtedness 
incurred  prior  to  1929  in  all  "state  conservation  zones". (New) 

16.  Acquire  thru  grant  or  purchase  all  government  and  Indian 
lands  and  lands  subject  to  entry.  -  (New) 
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FOREST  PROJECTS 


The  following  are  the  nine  proposed  state  forest 
projects,  briefly  showing  pertinent  economic  data. 

BELTRAMI  ISLAND  STATE  FOREST  PROJECT 

Location:    Ten  miles  south  of  Warroad  in  Lake-of-the-Woods 
and  Roseau  Counties. 

364,496  Acres 


Area: 

Gross  Area 

Ownership: 

Federal  &  State 
Private 

41,680 
322,816 

A. 
A. 

Taxation: 

Taxable  Area 
Tax  Paying 
Tax  Delinquent 
Assessed  Valuation 
Indebtedness 

78,991 

243,825 

$2.37 

.04 

A. 
A. 
per 
It 

acre 
11 

322,816  Acres 


Population: 


One  to  each  244  acres. 

Average  income  per  v/orker  $355.87. 


Desirability: Good  timber  growing  possibilities.   Natural 
Game  area  for  upland  birds,  deer  and.  moose. 


Location: 
Area: 

Ownership: 
Taxation: 


CLOQUET  VALLEY  PROJECT 

Twenty  miles  northeast  of  Duluth  in  St.  Louis 
County. 


Gross  Area 
Water  Area 
Land  Area 

State 
Private 

Taxable  Area 

Tax  Paid 

Tax  Delinquent 

Assessed  Valuation 

Tax  Assessed  (1930) 

Tax  Collected  (1930) 

Indebtedness 


7,569  A. 
218,138  A. 

11,399  A. 
206,739  A. 


225,707  Acres 


96vo 

8/0 
92'/o 


30,230  A.  15vo 

176,509  A.  Q^^o 

$2.56  per  acre 

.  34   "  " 

.  12   "  '» 

.  09   "  " 


206,739  Acres 


Population:   One  to  every  336  acres. 

Average  income  per  worker  -  $436.50. 

Desirability:j^gcreational  opportunities  for  Duluth  and  IronRange. 
Production  of  timber  and  fuelwood. 
Stabilization  of  timber  markets  and  employment. 
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Location: 
Area; 

Ownership: 
Taxation: 


Population: 
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FINLAND  STATS  F0R2ST  PROJIiCT 


Eighteen  miles  north  of  Beaver  Bay  in  Lake  County. 


Gross  area 
Water  Area 
Land  Area 

State 
Private 

Taxable  Area 

Tax  Paid 

Tax  Delinquent 

Assessed  Valuation 

Indebtedness 


1,033   A, 
48,648  A^ 

10,288   A 
38,350   A 


49,581   Acres 


964 


P 


2iio 

79<b 


19,159   A.      50^; 
19,201   A.      bOfo 
$2.75  per  acre 
.12      "  " 


38,360  Acres 


One  to  each  547  acres. 

Average  incowe  per  worker   |45o.89 


Desirability;  About  90  acres  of  cultivated  lands  and 
land  seemingly  unfit  for  agriculture. 
Good  recreational  opportunity  for  summer 
homesites  and  fine  trout  fishing.   Good 
forest  growth.   Accessible  to  Duluth. 


GRAND  PORTAGE  STATE  F0R£5T  PROJECT 


Location: 

Northeastern  part  of 

state  in  Cook  Go\ 

Area: 

Gross  Area 

Ownership: 

State  and  Government 
Private 

54,201  A. 
99,317  A. 

35^- 

55^ 

Taxation: 

Taxable  Area 

Tax  Paid 

Tax  Delinquent 

Assessed  Valuation 

Indebtedness 

49,650  A. 
49,659  A. 
$2.29  per 
.11   " 

50fo 
50f, 

acre 

It 

Papulation 

(1C530) 

One  to  each  331  acres 

• 

153,518  Acres 


99,317  Acres 


Desirability;  Historical  value.   Recreational  use  and  fair 
timber  growth. 
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GEORGS  .WASHINGTON  STATS  F0R2ST  PR0J2CT 


Twenty  miles  north  of  Hitbing  and  Iron  Range  in 
St.  Louis  and  Itasca  County. 


360,000  Acres 


Area: 

Gross  Area 

'Vater  Area 

13,800 

A. 

5f^ 

Land  Area 

340,200 

A. 

95^ 

Ownership: 

State 

72,000 

A. 

2lfb 

Private 

258,200 

A. 

79^^ 

Taxation: 

Taxable  Area 

Tax  Paid 

128,736 

A. 

48fo 

Tax  Delinquent 

139,434 

A. 

52fo 

Assessed  Valuation 

$2.97 

per 

acr 

Indebtedness 

.06 

II 

II 

Total  delinauent 

tax 

1,00 

II 

If 

268,200  Acres 


Population:    One  to  each  334  acres 

Average  income  per  worker  |714.52 

Desirability:  Recre^.tional  opportunity  for  Range  towns, 
iviany  lakes,  and  adjoins  Scenic  State  Park 
Good  game  area,  and  is  acces=?ible  source 
of  timber  and  fuelwood  for  the  Iron  Range 


KABETOGAia  STATE  F0R:3T  PROJECT 


Locat  ion: 
Area: 

Ownership 

Taxation:- 


Northwest  corner  of  St.  Louis  County 


Gross  Area 
Water  Area 
Land  Area 


108,110  A 
713,489  A 


14^ 
86fc 


State  Government  and 

Indian  137,913  A. 

Private  575,573  A. 


29fb 
71% 


Taxable  Area 

Tax  Paid 

Tax  delinquent 

Assessed  Valuation 

Indebtedness 


215,573  A.   37<i 
360,000  A.   o3fc- 
$2.79  per  acre 


821,599  Acres 


575,573  Acres 


Population;    One  to  each  351  acres. 

Average  income  per  worker  $434.55 

Desirability:  Finest  wilderness  area  in  m±dwestern  states 
Good  game  and  recreata.onal  opportunities, 
j^lany  sum.uer  nomesites  on  beautiful  lakes. 
Timber  future  giiod. 
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Location: 
Area:- 

Ownership: 
Taxat  ion{ 


Population; 
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SAVANNA  STATS  F0R.£3T  PROJECT 

Adjoins  ivIcGregor  on  tne  north  in  Aitkin  County. 

202,623  Acres 


Gross  Area 
Water  Area 
Land  Area 

State 
Private 

Taxable  Area 
Tax  Paid 
Tax  Delinquent 
Indebtedness 


10,890  A. 
191,733  A. 

9,933  A. 
181,803  A. 


54 


070 
95fc- 


27f, 


181, 803  Acres 


49,195  A 
132,708  A^   73^0 
I  .57  per  acre 


One  to  each  91  acres. 

Average  income  per  worker  $500.30. 


Desirability;  Excellent  recreational  and  game  area,  access- 
ible to  Twin  Cities  and  Duluth.   Historical 
value.   Timber  growing  good. 


THIRD  RIVER  STATE  FOREST  PROJECT 


Locat  ion: 

Area; 

Ownership: 

Taxation: 


Population: 


Ten  miles  southeast  of  Blackduck  in  Itasca  County. 


Cross  Area 

State  and  Government 
Private 

Taxable  Area 

Tax  Paid 

Tax  Delinauent 

Assessed  Valuation 

Indebtedness 


10,893  A. 
34,907  A. 


24f, 


14,557  A.  4lfa 

20,350  A.  59<i 

^1.54  per  acre 

.15   "  " 


One  to  each  370  acres . 

Average  income  per  worker  |258.85 


45, 800  Acres 


34,907  Acres 


Desirability:    Very   fine   stand  of   :iier  chant  able   timber. 

Good  gcane   area  with  possibility  of   recrea- 
tional  use. 
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.7riIT3   ^Ax-^-Txi   oTsiT£   FORi£ST   PnOJr]CT 


Location: 


Area; 


Ownership : 


Taxation: 


Population 


Iraiuediately  west    of   Itasca  Park   in 
BeCicer,    Clearwater  a  nd  ivlahnomen  Counties 


Gross  Area 

vVater  Area  21,055  A 

Land  Area  269,334  A 

State,  Government  and 


Indian 
Private 

Taxable  Area 

Tax  Paid 

Tax  Delinquent 

Assessed  Valuation 

Indebtedness 

Total  Unpaid  Tax 


15,536  A 
253,129  A 


7fo 
93^. 


94>/o 


83,785  A.   35fo 
136,344  A.  65% 
$3.35  per  acre 
.39   "    " 
1.14   »'    " 


One  to  eacn  131  acres. 

Average  income  per  worker  $453.40 


289,719  Acres 


253,129  Acres 


Desirability:  Excellent  recreational  and  game  area 
accessible  to  people  of  northwestern 
Minnesota  and  prairie  regions.   -iead- 
waters  of  rivers  supplying  prairie  cities 
in  Red  River  Valley.   Source  of  timber 
and  fuelwood  for  that  section  of  the  state 
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GENERAL  RiCGOi'IiEnDATIOHS 

It  is  most  urgently  suggested  and  advised  that  the  fol- 
lowing plans  be  put  into  effect  and  operation  at  the  earliest 
time  possible. 

1.  That  the  nine  projects  completed  and  outlined  in  this  report 
be  established  and  set  apart  as  "state  conservation  zones". 

2.  That  these  proposed  projects  be  designated  as  "state  conserva- 
tion zones"  for  legislative  purposes  and  the  general  region  but 
for  management  and  public  purposes  the  state  ov:ned  lands  therein 
be  called  state  forests  vfith  a  definite  name  for  each,  as  "Vvhite 
Earth  State  Forest".   These  lands  set  apart  or  acquired  should  be 
proclaimed  by  law  to  be  managed  for  the  greatest  production  of 
timber  possible  wherever  not  inconsistent  with  other  uses  capable 
or  returning  a  substantial  cash  revenue. 

3.  That  all  the  lav^s  or  measures  suggested  in  this  report  that 
pertain  to  the  establishment  and  success  of  these  state  conser- 
vation zones  be  provided  for  at  once. 

4.  That  not  less  than  50/o  and  better  than  75vb  of  all  the  area  in 
these  "state  conservation  zones"  come  into  state  ownership  or  con- 
trol as  soon  as  possible  for  state  forest  and  conservation  pur- 
poses so  as  to  bring  about  most  economical  management. 

5.  That  since  these  "state  conservation  zones"  will  be  protected 
and  managed  in  the  best  manner  possible,  and  since  they  have  been 
selected  in  regions  generally  very  highly  valuable  for  game  pro- 
duction^  public  shooting  and  recreational  grounds,  funds  of  the 
Game  &  Fish  Department,  as  provided  in  Section  6,  Chapter  332, 
Laws  of  1929,  for  the  acquisition  of  public  shooting  grounds,  can 
v/ell  be  used  in  assuming  obligations  necessary  for  completing  the 
title  in  the  name  of  the  state  over  any  areas  within  these  pro- 
jects that  are  deemed  desirable  by  the  Game  &  Fish  Department  for 
public  shooting  grounds  and  game  refuges. 

6.  That  since  lands  that  went  delinquent  prior  to  1929  or  1930 
were  permitted  to  do  so  voluntarily  and  under  normal  times  be- 
cause of  removal  of  timber  or  other  values  or  were  permitted  to' 
go  delinquent  for  "tax  dodging^*  purposes  no  change  in  Laws  1927, 
Chapter  119,  or  concessions  should  be  granted  in  connection  with 
the  payment  of  such  taxes  except  conditions  providing  in  some  man- 
ner for  immediate  payment  of  taxes  due.   The  property  should  no 
longer  continue  a  "no  man's  land"  but  its  status  and  title  should 
be  definitely  settled  and  the  lands  put  to  some  productive  use. 
(it  would  appear  that  the  average  cax  delinquency  prior  to  1920 

is  less  than  670,  and  in  the  period  from  1920  to  1928  added  another 
40'/o  to  50/0,  and  since  1928  it  has  risen  to  a  total  average  of  65'/o). 
Lands  that  became  tax  delinquent  after  1929  in  many  instances  be- 
came so  on  account  of  the  inability  of  the  owner  to  pay  his  taxes 
because  of  reduced  income  or  other  financial  conditions.   The 
owners  of  such  property  should  be  given  every  opportunity  to  re-** 
deem  these  lands. 

7.  That  these  projects  be  put  under  way  immediately  and  that  un- 
employment relief  work  projects  be  established  in  them,  planting 
trees,  improvement  cutting,  improving  lakes  and  streams,  build- 
ing dams,  providing  for  recreational  facilities,  constructing 
fire  trails  and  removing  fire  hazards. 
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^HE  BELTRAMI  ISLAND  STATE  FOREST 

The  Beltrami  Island  State  Forest  is  made  up  of  ad- 
joining townships  in  western  Lake  of  the  Woods  and  eastern 
Roseau  Counties,   The  land  examined  includes  parts  of  eight' 
een  townships  with  a  total  land  area  of  364,496  acres.  The 
nearby  towns  are  Williams,  Roosevelt,  Warroad  -and  Roseau 
on  Trunk  Highway  No.  11. 

The  area  takes  its  name  from  what  is  geologically 
known  as  the  Beltrami  Island  of  the  glacial  Lake  Agassiz, 
The  topography  of  the  area  is  flat  with  many  irregular 
elevated  areas  or  islands  raised  only  a  few  feet  above  the 
level  of  the  surrounding  swamp  lands.   These  islands  or 
ridges  run  from  east  to  viest   through  the  entire  area  and 
are  inter sr>ersed  with  large  and  small  areas  of  swamp  land. 

Land  ownership  within  the  area  is  largely  r)rivate» 
A  considerable  share  of  the  land  is  ov/ned  by  absentee 
owners,  banks,  and  realty  com-nanies  as  v/ell  as  individuals. 
There  are  38,760  acres  of  Federal  lands  in  the  area. 

Total  area  364,496  acres 

Non-taxable  area         41,680   " 
Taxable  area  322,816   " 

Tax  paying  area  78,991   " 

Tax  delinquent  area      243,825   " 
Percentage  tax  delinquent         75.5^ 

Acres    irercent 

Tax  delinquent  prior  to 

1920  25,060  7.7 

1920-1928  149,025  46.1 

1928-19^1   69,840  2],.  6 


11    fi 


The  rate  of  tax  delinquency  is  very  high  in  certain 
of  the"  tovmshins,  the  delinquency  in  161-35  being  92.25^. 
The  unpaid  taxes  for  the  area  including  1930  taxes  total 
$560,857.00,  amounting  to  $61,626.17  in  the  township  of 
Noyes  (160-35)  alone. 

There  has  been  constructed  within  this  area  195-^ 
miles  of  drainage  ditches.   These  ditches  have  not  accom-nlish- 
ed  the  results  ex-oected  of  them.   The  cost  of  their  con- 
struction has  proven  too  great  a  burden  for  the  land  to 
carry  and  consequently  the  land  has  become  delinquent  and 
the  state  h3.s  hel-oed  the  counties  to  r^ay  the  ditch  in- 
debtedness. (Laws  1929, Chap. 258  and  Laws  1931, Chap. 407) 
In  addition  to  the  heavy  ditch  indebtedness  which  the 
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state  has  assumed,  there  still  exists  a  bonded  indebted- 
ness of  $13,593.23  for  schools,  roads,  etc.   The  unextend- 
ed  balances  on  the  ditch  liens  for  the  area  amount  to 
$39,015.56. 

Of  the  area  surveyed,  95,800  acres  are  classed  as 
non-timbered,  the  remaining  268,695  acres  supriort  stands 
of  timber  which  are  largely  young  growth.  However,  there 
has  been  estimated  to  be  34,297,300  cu.  ft.  of  merchant- 
able timber  now  on  the  area.   The  young  stands  are  making 
excellent  growth,  and  much  will  shortly  become  of  merchant- 
able size.   Timber  loroduction  on  the  area  should  prove 
quite  profitable.   The  area  is  so  located  that  it  may 
easily  supr^iy  the  local  farming  communities,  as  well  as 
the  farming  communities  of  the  adjacent  Red  River  Valley, 
with  the  timber  products  which  they  need. 

The  soils  of  the  area  may  be  divided  into  two  classes: 
the  swamp  or  r^eat  soils,  and  the  upland  soils.   The  peat 
soils,  most  of  v/hich  are  of  the  shallov/  phase,  cover  a 
considerable  share  of  the  area.   The  upland  soils  consist 
mainly  of  S8.nds  and  loamy  sands  with  some  areas  of  heavier 
sandy  loams. 

Agricultural  development  is  limited  largely  to  these 
areas  of  heavier  soils.   Little  or  no  farming  is  done  on 
the  peat  soils  and  the  attempts  to  farm  the  light  soils 
are  largely  unsuccessful.  Mcsfc  of  the  better  farms  are 
located  in  the  extreme  western  portion  of  the  area  and 
along  the  northern  boundary. 


The  average  income  from  all 
of  families  living  in  the  forest 
follows: 


occupations 
is  $355.87, 


for  all  heads 
divided  as 


Income  from  U.S.,  State  and  County 
"      "    farming 
"      "    timber  operations 
"      "    occupations  dependent  upon 
the  forest, such  as  trapping,  berry  pick- 
ing, etc. 
Income  from  stores  and  miscellaneous 


$80.90 

118.07 

56.10 


25.00 
75.80 


It  is  proposed  to  eliminate  2-2/3  townships  from  the 
western  and  northern  portions  of  the  area  as  shovTn  on  the 
field  map,  thereby  removing  a  large  proportion  of  the 
better  farming  land  from  the  forest  area.   This  area  has 
a  low  percentage  of  delinquency  and  its  elimination  from 
the  area  will  raise  the  rate  for  the  remaining  portion. 
The  removal  of  this  area  will  also  greatly  reduce  the 


9T  'i    &'X 


'iS^     I 


■icra-s  ^. 


^tmf 


B 


F 


poo 


00  It 

!        ^1 


<  to 

u  (DQ: 
/)  -  o 
o  ^u. 

n  >-  < 


■•r^t*i'rft^i»W 


'^|t^ 


\         '* 


^■•^iHttl,  -j».4j|^#  at 


\ 


Q  i^ 


I:   i 


\ 


3r     :     s*  ■ 


•^ 


16- 


po-oulation  and  assessed  valuation  for  the  area  remaining 
in  the  forest  area. 


The  following  table  summarizes  the  school  situation 
of  the  entire  area: 

Area  in  L.of  W.  Co, 
Enrollment  W? 

Cost  Der  -DUTDil  $  54.13 

Cost  of  Oioeration       3059.00 


School  tax  levied  1930  13280.10 
"      "  collected  "   4707.33 
Val.of  school  -oro-ocrty  8500.00 
No. of  schools  o-nerating 
Cost  of  trans-oortation  2193.68 


Area  in  Roseau  Co 
^8S 


$  50.00 
9600,00 
16181.66 
3115.82 
6500.00 


700.00 
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The  cost  of  R.  F.  D.  and  star  route  mail  service  for 
residents  of  the  forest  amounts  to  arD-oroximately  $6840.00 
■oer  year. 

There  are  a-n-oroximately  301  miles  of  laid  out  road  in 
the  forest.  Of  this  35-g-  miles  are  county  aid  roads  and  19 
miles  are  state  aid  roads.   Cost  of  maintenance  for  state 
aid  and  county  roads  averages  $50.00  -oer  mile  -per  year. 
Maintenance  on  the  rest  of  the  roads  der^ends  on  tovmshiri 
action  and  is  sioasmodic  and  often  entirely  neglected. 

Recreational  develoTDment  in  the  area  is  limited  to 
hunting  cam-os.   The  area  has  great  possibilities  for  devel- 
ODment  as  a  shooting  ground,  but  other  recreational  devel- 
ODment  is  not  to  be  expected. 


CLOQUET  VALLEY  STATE  FOREST  PROJECT 

The  area  in  the  Cloquet  Valley  which  v/as  covered  by 
this  survey  lies  in  St.  Louis  County,  tv/enty  miles  north- 
west of  Duluth  and  ap-nroxiqately  forty  miles  south  of  the 
range  cities  of  Virginia,  Eveleth  and  Biwabik.   The  area 
com-orises  225,706  acres,  of  which  7,569  acres  are  water. 

The  to-oography  of  the  area  is  rolling  to  rough  with 
fev/  level  areas  of  any  extent.   Drainage  conditions  are 
good  with  many  important  streams  as  the  Cloquet  River, the 
Whit ef ace  River  and  tributaries  flov/ing  through  the  area. 
Soil  is  mostly  sandy  to  sandy  loam,  with  innumerable 
stones  and  boulders  naving  the  ground. 
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Land  ownership  in  the  area  is  Liade  up  as  follows 


State 

Lumber   Companies 

Realty   Comx->anies 

Railroad  Companies 

Other  Comx)anies 

Private  (mostly  general  absentee 

owners ) 
Recreational  (Summer  home  owners) 


47.12/0 

7.00/0 
5.07/0 
7.05,0 

26.  95'/^ 

.  75/0 

100.       I0 


The  tax  delinquency  for  the  area  is  shovm  by  the 
following  tax  data: 


Taxable  area 
Tax  delinquent 
Tax  paid 


206. 739  Acres 

176,509  Acres  -  85. yo 

30,230  Acres  -  15. yo 

206,739  Acres  100.  ^o 


Tax  delinquent  prior  to  1920  1,640  Acres 
"  "  1920-1928  143,441  Acres 
'«       «     1928-1931     31,428  Acres 


l.'/b 
67. yo 
14.  yo 


Assessed  valuation  -  ^548,687  or  $2.56  per  acre 
Amount  Tax  Assessed 

(1930)  73,372.72  or  $.34  per  acre 

Amount  Tax  Collected 

(1930) 
Outstanding  Warrants, 
Bonded  Indebtedness 
and  State  Loans 

(Mar. 1932) 


25,059.31  or  $.117  per  acre 


21,230.96  or  $.091  per  acre 


Approximately  46  percent  of  the  area  is  covered  with 
hardwood  forests,  consisting  of  aspen,  birch  and  mixed 
hardwoods.   Conifers  (pines,  balsam,  spruce,  cedar' and 
tamarack)  cover  63,847  acres  or  31/o.   There  are  11,801 
acres  of  water  which  is  6yo  of  the  entire  area. 


(Conifers 
Forest (Hardwoods 

(Brush,  Marsh 
Improved 
Water 


Land  Use 


52,252  A 

112,032  A 

53,359  A 

498  A 

7,569   A 

225,707  A 


-  235^ 

-  50^ 

-  2  3/0 

-  ^0 


Agriculture  development  has  been  small,  with  only  24 
farms  on  the  area  and  a  total  of  342  acres  actually  under 
cultivation. 
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Trans-oortation  facilities  are  fair  with  both  a  gravel 
road  and  railroad  running  through  the  center  of  the  tract. 


Sources  of  Incomes 

Total  Incomes 

Percent 

rublic  Works 

$9,865.00 

38.97 

Incomes  dependent  unon 

forest 

7,130.00 

28.16 

EniDloyment  outside  forest 

3,150.00 

12.44 

Faming 

2,845.00 

11.23 

Other 

2,326.00 

9.20 

Totals 

^^25,  317.00 

100 .  1o 

Average  Income 

Heads  of  families 

436.50 

The  only  school  in  the  area  is  located  at  Brimson. 
It  has  a  value  of  $5,200,  and  the  annual  cost  is  $4,116. 
The  amount  collected  for  schools  in  the  area  in  1931  was 
h514,459  which  is  58^  of  entire  tax  collection.   There  is 
an  enrollment  of  twenty  in  the  school,  making  the  -oer 
r)ur)il  cost  §206. 

There  are  64  miles  of  road  with  an  annual  maintenance 
cost  of  cl5,688,  or  ^5245  ^Qx   mile. 

Recreational  nros-nects  are  good  with  16  medium  or 
large  sized  lakes  and  some  smaller  ones  on  the  area,  all 
within  one  hour^s  ride  of  100,000  neoTole.   These  lakes 
offer  a.n  or^r^ortunity  for  the  develor^ment  of  nublic  bath-' 
ing  beaches  and  -oicnic  grounds,  as  well  as  leased  iDublic 
home  sites.   The  area  sur)-oorts  a  good  game  and  fish  -oo-oula- 
tion  at  Toresent,  but  further  stocking  and  better  nrotection 
is  necessary. 


FINLAND  STATE  FOREST  PROJECT 

The  Finland  State  Forest  lies  in  the  northeastern 
part  of  Minnesota,  wholly  within  the  boundaries  of  Lake 
County.   It  is  a  triangular-sha-ned  tract  of  land  bounded 
roughly  on  the  east  by  State  Aid  Road  #3,  and  on  the  v/est 
by  State  Aid  Road  #4.  North  line  of  Towndi  ir)  59N  marks  the 
north  bound?.ry.   It  embraces  an  area  of  49,681  acre^. 

The  following  indicates  the  class  of  ownership  in 
the  nronosed  forest: 

State  10,288  acres  21^^ 

Private  21,556  acres  445^ 

Corporate  16 , 804  acres  35^ 

Total  land  area  48 , 648  acres 
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Amnroximately  18,168  acres  or  47  -Dercent  of  the  tax- 
able area  is  now  delinquent. 

Delinquency  of  area  by  xDeriods: 

Prior  to  1920  1724  acres  -  4f« 
1920  to  1928  13110  acres  -  34% 
1928  to  1930  (inc.)   3334  acres  -  97^ 

The  different  types  of  r)ublic  indebtedness  for  which 
this  area  of  land  is  liable  is  about  .t?9,000.00. 

The  land  cover  tyoes  within  the  tract  are  as  follows: 

2B,920  acres  or  54.19^  in  merchantable  timber. 

6,252  "    "   12,40^  "   re-oroduction  timber 

15,386  "     "   30.97%  "  brush 

1,033  "    "   2.09%  "  water 

90  "    "    .18%  "   imi^roved  land 

With  only  90  acres  of  cultivated  land  within  the 
area,  it  is  evident  that  the  agriculture  Dossibilities  are 
very  poor.   The  soil  is  of  a  sandy  to  stoney  loam  type. 
The  topograiohy  is  rough  and  hilly,  and  this,  combined  with 
the  short  grov/ing  season  and  high  elevation  makes  farming 
very  uncertain. 

The  average  income  of  wage  earners  in  this  forest  is 
$466.89  a  year.   It  is  earned  from  five  sources  as  follows; 

U.S.,  State,  County  and  Townshii)   ^^325. 48  70^ 

Farming                         12.21  3% 
Timber                           1.62 

Trar)-ning,Resort, Berry-nicking,  etc.   50.54  10% 

Stores  and  mi  so. employment         77.04  17% 

The  headv/aters  of  the  main  tributaries  of  the  Baptism 
and  Manitou  Rivers  are  on  this  forest.   These  are  not  only 
two  of  the  best  trout  fishing  streams  on  the  North  Shore 
but  they  have  many  beautiful  ran ids  and  falls  of  great 
value  for  scenic  -nurposes,  and  Dossible  power  uses.   The 
main  road  from  Lake  Superior  and  Highway  No.  1,  through 
the  Superior  National  Forest  to  Ely  passes  alongside  of 
this  forest. 
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GECRGE  WASHINGTON  IiEMORIAL  STATE  FOREST 

t'his  forest,  located  immediately  north  of  the  Iron 
Range  is  fortunately  situated  to  provide  the  benefits  of 
timber  production,  recreation,  and  game  and  fish  habitat e 
to  an  area  of  aD-nroximately  2-1/2  million  acres,  with 
75,000  no-nulation.   The  forest  includes  the  territory 
from  Side  Lake  in  S  t.  Louis  County  on  the  east  to  Scenic 
Park  in  Itasca  County  on  the  west  and  a  line  running 
through  Buck  Lake  on  the  south  to  the  Koochiching  County 
line  on  the  north.  The  state  land  amounts  to  72,000  acres, 
or  21  percent  of  the  total  area. 

A  little  less  than  one  third  of  the  area  is  swam-p 
and  lowland,  with  the  balance  of  the  totDOgra-ohy  varying 
from  flat  to  rolling.   The  highland  soil  is  sand  to  clay 
liberally  sprinkled  with  rocks  in  some  areas.   The  entire 
forest  is  in  the  Rainy  Lake  basin  draining  to  the  north. 

The  present  use  of  the  360,000  acres  within  the  bound- 
aries is  as  follows; 

Water  area  5.5^^ 

Non-forested  7.0^ 

Timber  (Reproduction)  64.0^ 

Timber  (Merchantable)  22.0 

Agriculture  1.1^ 

The  -DO-oulation  within  the  forest  -  1020  "oeoDle  - 
taken  from  the  15th-Annual  Census  Report,   This  noDUlation 
is  on  farms  or  settlements  along  the  Sturgeon  Lake  road  in 
the  eastern  -nart,  near  Bear  River  -oostoffice  in  the  north- 
eastern area,  along  the  Nashwak  Buck  Lake  road  down  the 
central  t)art  and  in  the  northwestern  corner.  There  are, 
however,  scattered  isolated  settlers  in  a  dozen  of  the 
175-  townships.   Of  the  DO-oulation  there  are  182  school 
children  attending  eight  schools,  the  average  cost  -oer 
t)UT)il  being  0195.47.   There  are  about  220  miles  of  road 
for  which  the  annual  maintenance  is  about  $108,000. 

The  average  income  from  all  occu-oations  for  all  in- 
dividuals living  in  the  forest  is  $714. 52^  divided  as 
follows: 

Income  from  U.S. , State, County  and  Twd.  0218.64  -  31^ 
Income  from  timber  OT3erations  152.92  -  25^ 

Income  from  farming  165.05  -  23^ 

Income  from  stores,  fur  farming,  con- 
struction work  and  misc. labor    '     78.60  -  11^ 
Income  from  occupations  deioendent  u-non 
the  forest,  such  as  guiding,  trar)r)ing, 
fishing, berry  rjicking,  resorts,  etc.     69.^1  -  10^ 

^714. 52 
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The  Toroblems  resulting  from  the  delinquency  are 
intensified  by  dininishing  forests  and  reduced  civic 
ex-nenditures.   The  delinquency  in  1930  amounted  to  52^). 
Of  the  area  delinquent,  34fj  was  droT)-ned  by  large  ovniers, 
who  v/ere  holding  for  future  timber  or  s-oeculative  values. 
Of  the  area  on  uhich  taxes  are  being  -naid,  62fj  are  being 
"oaid  by  large  owners,  and  it  is  assumed  that  a  consider- 
able T:»ortion  v/ill  be  droio-ned  as  taxes  mount. 

The  dininishing  forest  areas  has  reduced  or  elimi- 
nated much  of  the  -ootential  work,  v/hile  the  smaller  tax 
collections  have  curtailed  all  forms  of  county  v/ork.  This 
has,  in  turn,  added  to  delinquency  of  taxes.  Before  1920 
the  delinquency  was  small,  ai-.iounting  to  6.44^:>  of  taxable 
area.   From  1920  ~  1928  the  delinquency  increased  to 
32.795'j,  and  since  1928  the  delinquency  is  52.00f:>. 

The  bonded  indebtedness  and  outstanding  warrants 
amount  to  §18,087  (.06  -oer  acre);  the  assessed  valuation 
is  0'794,OO5  (average  $2.97  j^ex   acre)  and  the  amount  of 
delinquent  taxes  un  to  1930  was  0139,212,  a  little  more 
than  vl«00  -oer  acre. 

in  addition  to  the  production  of  timber,  the  area 
has  SDlendid  ^possibilities  for  game  production  and  recrea- 
tional use.  Both  are  im-nortant  uses  of  r)ublic  forests, 
and  the  need  is  increasing  constantly. 


GRAIHD  PORTAGE  STATE  FOREST  ±-RCJECT 

The  area  examined  for  the  pror)osed  forest  lies  in 
the  extreme  northeastern  -nart  of  Minnesota  and  wholly 
within  Cook  County.   It  is  bounded  on  the  north  by  Canada 
and  the  Pigeon  River,  on  the  east  and  south  by  Lake  Super- 
ior and  on  the  west  by  the  Suioerior  National  Forest. 

The  to-pograTDhy  of  the  area  is  generally  rough.  The 
"Sawtooth  Mountains"  extend  westv/ard  from  Pigeon  roint. 
Around  Grand  rortage  Bay  the  land  rises  abruptly  from  the 
shore  of  Lake  Su-oerior,  in  one  Dlace  to  a  r)oint  703  feet 
above  Lake  SuT)erior,  or  1305  feet  above  sea  level. 

The  region  shov/s  the  effect  of  glacial  action, 
ragged  rock  outcro^is  with  stoney  loam  soil  in  between. 
There  are  small  flat  areas  between  the  hills  where  agri- 
cultural develor>ment  is  being  attem-nted. 
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Within  the  area  8.re  many  short  streams  in  addition 
to  the  larger  rivers,  the  Pigeon,  South  Brule  and  Reser- 
vation River,  i^igeon  River  has  a  rocky  bed  and  rapid 
flow  thru  canyons,  over  several  ra^^ids  and  some  fine 
water  falls.   High  Falls,  the  finest  of  these,  is  located 
about  two  miles  from  the  mouth.   The  Brule  crosses  the 
southwest  corner  of  the  area. 

A  series  of  three  Jakes  form  a  -nart  of  the  inter- 
national boundary  -  Hoose  Lake,  North  Fowl  Lake,  and 
South  Fowl  Lake,  and  there  are  several  other  lakes  in 
the  area. 

The  unit  has  a  land  area  of  153,518  acres. 

Owner  shir) 

Private  58,496  acres  or  37fj    . 

Corporate  vj*  42,821      "  "      28-^^/ 

State   Lands      -(V^^Y^  27,602      "  "      18^i  "^ . 

Federal   Lands  Jl-Ja-*-^  26,599      "  "      17^j  i/ 

153,518      "  "   100',. 

50/7  of  the  taxable  area  is  delinquent. 
Total  delinquency  is  49,774.68  acres. 

Previous  to  1920   9^^  went  del. 

1920  to  1927  18^5   "     " 

1928  to  1930  .25f^   "     " 

Tota,l  delinquency  at  present  .  .T5o5 

There  is  a  bonded  indebtedness  of  011,000.00. 

The  region  was  formerly  comr^letely  forested  with 
a  stand  of  white  and  Norway  ^oine,  balsam  and  mixed  hard- 
T/oods,  and  lo^fland  conifers.   During  the  -nast  thirty  years, 
the  entire  e.rea,  exce-nt  state  ovmed  lands,  has  been  logged 
over. 

The  Toresent  stand  consists  of  54,000  acres  of  mer- 
chantable timber  -  36^?  of  the  area,  and  93,000  acres  of 
rer>roduction  v/hich  is  600.   The  rem.aining  5,000  acres,  or 
4  nercent,  are  nonf crested,  consisting  of  brush  highland 
and  marsh  or  open  bog,  or  rock  outcrop. 

The  -no-oula-tion  is  464  beo-nle,  with  commercial  fish- 
ing as  the  nrincinal  occuiDation.   There  are  31  fa.rms  with 
a  total  area  of  4,426  acres.   Twenty-nine  miles  of  State 
and  County  roads  serve  the  district,  and  excellent  bus 
service  is  maintained  daily  between  pigeon  River  and 
iXiluth. 
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This  disti'ict  is  rich  in  historical  lore.   More  than 
thirty  years  before  the  founding  of  Fort  Snelling,  general- 
ly considered  the  beginning  of  Minnesota  history,  a  post 
was  built  at  Grand  Portage  Bay,  and  more  than  a  thousand 
white  men  assembled  there  year  after  year.   The  only 
military  operations  of  the  American  Revolution  within  the 
state  occurred  here.  A  road  nine  miles  long  between  Grand 
Portage  and  irigeon  River  v;as  constructed  and  is  today,  by 
virtue  of  a  treaty,  still  an  international  highway  -  the 
only  road  of  its  kind  in  the  United  States,  and  still  known 
by  its  early  name,  Grand  i-ortage. 

With  the  economio  situation  pointing  to  bankruT)tcy 
under  the  r^resent  develo-nment  it  is  well  to  consider  the 
■nra^oticability  of  ^^utting  this  area  on  a  sound  basis  of 
management  for  timber  -nroduction,  game  and  fish  and  recrea- 
tional develonment  whereby  an  increasing  definite  money 
return  may  be  ex-pected  in  the  future* 


KABETOGAllA  FOREST 

The  Kabetogama  State  Forest  as  loror^osed  for  future 
develonment,  is  one  of  the  most  northerly  of  all  state 
forest  areas.   The  unit  is  located  in  the  extreme  north- 
west corner  of  St.  Louis  County.   It  is  bounded  roughly 
by  State  Highway  No.  11  on  the  west,  County  Ilighway  No. 23 
on  the  south  and  County  Highway  No.  24,  together  with  Sand 
Point  and  Crane  Lake  on  the  east,  and  the  international 
boundary  lakes,  Kabetogama,  Nanekan  on  the  noa?th* 

The  area  comprises  about  35  townshi-ns  with  an  acre- 
age of  713,480  acres. 

Owner shiT)  of  Area 

Settlers  and  Farmers  57,920 

Sumi;.er  and  Hunting  Resorts  1,600 

Small  absentee  owners  321,682 
Cor-norate  other  than  lumber 

comriani  e  s  3 ,  500 

Banks  9,000 

Realtors  38,000 

Lumber  Comioanies  143,871 

Indian  Lands  1,500 

State  Lands  135,516 

Federal  Lands  900 

Total  7157489  Acres 

360,000  acres,  or  62^  of  the  taxable  land  is  de- 
linquent. 
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Outstanding  Warrants  1932 


Portage 
Leiding 
Beatty 
Total 


01,422.97 

4,847.06 

104.59 

3,374.63 


An  idea  of  the  trend  of  annual  valuations  is  given 
by  the  following  figures  taken  on  five  tyiDioal  townshir)S 
(Twt).  63-77-68-69-70,  Range  19).   These  townships  are 
unquestionably  non-agricultural. 


Assessed  Valuation 


1918 
1920 
1922 
1924 
1926 
1928 
1930 


0228,977 
549,482 
636,316 
533,115 
454,243 
361,555 
232,329 


shov/ing  a  decline   of  40.39^^   froui  the  loeak  year  as  timber 
\7as  removed^ 

The   forest    on  the   area   is  \;ell   stocked  and  making 
excellent   grov/th.      It   is  well  adar)ted  to   timber  -nroduction. 


Of  the  area: 

148,325  acres  are 
514,114   "     " 
21,000   "     " 
30 , 000   "     " 


in  merchantable  timber 
"   reioroduction 
barren 
settled. 


The  total  no^^ulation  of  the  area  is  2,035,  of  v/hich 
only  197  are  in  the  trading  centers  within  the  area.  There 
are  362  occupied  farms  a-nd  147  abandoned  farms  in  the  e.rea. 

The  average  annual  income  for  residents  of  the  area 
is  .3430.65,  divided  as  follows; 

Incoime  from  Twn. ,  County,  State  and  U.S. Gov't  095.95-22^^ 
Income  from  farming  87.00-20'^ 

Income  from  miscellaneous  sources  98.45-23^/S 


Income  from  timber 
Income  from  sources 
the  forest 


denendent  u-oon 


23.95-  &,o 
125. 30-2  9^;> 


In  addition  to  the  taxes  levied  and  collected  in 
the  taxing  units  in  the  area,  there  is  an  am-,ortionment 
from  various  other  sources  to  the  amount  of  51,972,74  to 
that  -oortion  of  the  area  within  the  organized  school  dis- 
trict No. 9  (fii^ured  on  a  -nro  rata  basis  by  area). 


KABetOGAMA  STATE   FOREST 
RFCRBATIONAL  ii    WILD  GAME   ARfc'A 


ZOf'S    ?.  \_ 


County  Roods  ^=^~ -•  ~ 


Zone   1  WM      <Sanr>e    Re^'t'.ges,     Prest'ot 

^.    l-Vopcserf  '27,^:li4   A. 


Totol  713,^09   A 
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Cl32, 507.52  to  that  portion  of  the  area  within  the 
unorganized  school  district  (also  figured  on  a  vxo  rata 
basis  by  area) . 

The  cost  of  OToerating  five  schools  in  the  area  in 
1931  was  :J35, 506.78,  of  which  amount  ^ril, 330.90  was  ex- 
•nended  for  transportation  and  board  of  r)ur^ils. 

With  the  foregoing  economic  factors  in  mind  and 
taking  into  consideration  the  to-oogra-nhy,  soils,  forest 
cover  and  wild  life  as  disclosed  by  the  survey  made  of 
the  area,  it  is  loro-oosed  that  the  area  be  zoned: 

One  zone  to  be  a  forest  and  wild  life  zone  v/here 
further  settlements,  roads  and  schools  will  be  restricted. 
Another  zone,  a  forest  farming  area,  v/here  roads  and 
schools  are  established  and  v/here  further  develomient 
be  allowed  to  take  r)lace  as  conditions  v/arrant , 

It  is  r)ro-nosed  further  to  divide  the  first  zone  into 
public  shooting  grounds  and  game  refuge  areas  and  develop 
the  entire  zone  for  recreational  -our-ooses  for  the  loublic. 

The  area  has  its  greatest  value  in  its  recreational 
and  -nublic  use  -oossibilities.   It  is  a  very  attractive 
semi-v/ilderness  area  accessible  to  the  DUblic* 


SAVAITNA  STATE  FOREST  PROJECT 

The  Savanna  State  Forest  is  located  in  the  north- 
eastern part  of  Aitkin  County.   It  comprises  narts  of 
ten  townships  or  a  total  land  area  of  191,736  acres.  It 
is  bounded  roughly  on  the  south  by  State  Trunk  Highway 
Number  2  (naved) ,  and  the  Northern  Pacific  railroad  tracks; 
on  the  v/est  by  State  Trunk  Highway  Number  5;  and  on  the 
east  and  north  by  the  Aitkin  County  line.   The  area  is 
very  accessible  by  both  automobile  and  train. 

The  topography  of  the  region  as  a  whole  is  some- 
what rough  with  several  large  areas  of  low-lying  swamny 
lands  useful  only  for  v/ater  storage.   The  tract  is  drained 
mostly  by  the  Hississi-or-i  River ^  which  runs  closely  ad- 
jacent to  the  forest  on  the  west  and  its  tributaries*  Soil 
consists  mostly  of  gravelly  and  sandy  loams  with  a  heavier 
clay  loam  in  some  localities.  Large  areas  of  -oeat  of 
various  denths  are  found  in  the  northeastern  and  extreme 
southwestern  -oarts  of  the  forest. 
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Land  Ovmership 

State  and  other  r^ublic  land    9,933  A  ~  5^5 

Private  112,523  A  -58fj 

Corporations  69,280  A  -37f>> 

Total  land  area  19177^  A 

The  -ore sent  economic  status  of  the  area  may  be 
summarized  as  follows: 

Tax  Delinquency: 

Trend  of  Tax  Delinquency  as  shown  by  the 
Periods  during  vrhich  the  land  went  delinquent 

i^rior  to  1920  6,353.25  acres   3.2f:. 

1920  -  1928  81,638.28    "    44. 9f. 

1928-1931 44,612.19    "    24. 9^^ 

Total  Tax  Delinquency  132,603.72   "   73.  V^ 

Total  Tax  i-aid  49,199.29   "   27.  f. 

Total  Taxable  acres  181,803.00      lOO  ^ 

Bonded  Indebtedness: 

Bonded  indebtedness  (1931)  022,753,11 

School  bonded  indebtedness  87, 595.00 

Total  indebtedness  :,;110,  348  .11 

i-er  Acre  -        57(^. 

Tax  Collected  and  State  Aid: 

Total  tax  collected  by  local  taxing  units  $23,205.30 
"     "   returned  to  state  by  local 

taxing  units  5,925.05 

"     "   returned  from  state  to  local 

units  19,464,77 

Timber  growth  on  the  area  is  excellent  and  uanagemejit 
for  timber  production  vrill  Throve  r)rofitable. 

Agricultural  development  is  limited  to  the  vicinity 
of  th^  main  roads  although  there  are  isolated  settlers 
scattered  throughout.   There  are  about  5,000  acres  under 
cultivation  at  -nresent.   Soils  in  some  localities  v;ill 
sur^r^ok't  fair  agricultural  cror^s  but  in  most  cases  are  too 
stone^  fe.nd  the  country  too  rough  to  rxiake  farming  r^rofi table, 


my  of  the  settlers  on  the  e.rea  at  the  -nresent  time 
deifive  their  living  from  other  sources  than  farming.  An 
analysis  of  these  sources  v/as  carried  on  with  the  follow- 
ing results  and  conclusions: 


<;AVANNA    state-    fori?  5  T 
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Source  of  Incooe  Total  Income     Percent 

Incor;t.e  dependent  u-non 

forest  (as  timber  cutting, 

resort,  c^iiding,  etc.)  '31,925.00  35.82 

Fanning  24,800.00  28.29 

Public  Works  (road  work, etc.)  16,908.80  18 ,^^7 
From  enployment  outside 

forest  10,480.00  11.69^3 

Other  5,000.00 5>23-,^ 

Total  89,113.60  lOO"!  r> 

Recreational  activities  on  the  area  v/ill  center 
around  the  large  lakes  -  Hinnev/av/a,  Sa,ndy,  and  Aitkin, 
vjith  the  smaller  ones  being  develor^ed  as  the  demand  in- 
creases.  These  larger  lal.es  are  already  develo-ned  for 
this  use.   The  fact  that  this  area  is  the  southermost 
of  the  entire  grou^  assures  that  there  will  be  a  demand 
for  summer  homesites,  -nicnic  grounds,  cam.-n  grounds  and 
r^ublic  shooting  grounds  from  the  southern  nart  of  the 
state,   The  area  is  only  130  miles  by  good  road  from  the 
Twin  Cities  and  65  miles  from  Duluth,  making  it  reasonably 
accessible  to  these  larger  cities*   The  old  Savanna  Port- 
age from  the  Lake  Superior  drainage  system  to  that  of  the 
Mississir^ioi  system:  lies  v/ithin  this  area,  the  route  having 
been  used  by  fur  traders  m.ore  than  a  hundred  years  ago  and 
was  the  original  route  of  the  Indians  from  the  Great  Lakes 
to  the  nrairies.   This  forest  is  most  significant  in  the 
early  history  and  development  of  the  Northwest  and  is  now 
an  important  recreational  region.   Its  establishment  will 
mea,n  much  to  the  local  -neoDle  in  building  ur)  markets  and 
em-nloyment . 

The  area  is  v/ell  adapted  to  game  -nroduction  v;hich 
is  fairly  abundant  on  the  area,  -narticularly  in  the  more 
isolated  localities.  With  adequate  -nrotection  afforded 
by  game  refuge  and  by  "oror^er  enforcement  of  the  game  laws, 
■oublic  shooting  grounds  could  be  kerit  well  stocked. 

********* 

THE  THIRD  RIVER  STATE  FOREST  PROJECT 

The  Tliird  River  State  Forest  project  is  located 
ten  miles  southeast  of  the  tov/n  of  Blackduck  and  north- 
v;est  of  Lake  V/innibigoshish  in  Itasca  County,  and  includes 
the  area  of  the  following  legal  description: 

The  north  half  of  Townshir^  147  N.,  Range  29  W. 
of  the  5th  P.M.   All  of  TownshiiD  148  N., Range 
29  W.,  and  the  south  half  of  Townshii)  149  N., 
Range  29  W. 
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Land  Ownershi-p 

Kind  of  Ovv'nership       Acreages       Percent  of 
Total  Land  Area 

i^rivate  29182.78  65.00^; 

Corporative  5926.35  13. 20;^ 

State  Lands  8786.55  19. 40*/^ 
Federal  Lands  and 

General  Land  Office  1111.45  2.40/1» 

There  are  20350.67  acres  tax  delinquent.   This  is 
58.25  r^ercent  of  the  taxable  land  v/ithin  the  area.   The 
TounshiT)  of  iloose  Park,  of  which  the  south  half  is  includ- 
ed in  the  pro-nosed  forest  area,  has  a  bonded  indebtedness 
of  .;/7, 000.00.   The  total  state  taxes  levied  for  the  two 
tovms,  Moose  park  and  Third  River,  aiuounts  to  sr'5'75.27  in 
the  year  1930.   Total  amount  collected  is  Ca85.64  for  the 
same  year,  or  49/i  of  the  levied  amount. 

Our  survey  shows  that  about  87  percent  of  the  total 
land  area  is  swam-o  or  has  a  sandy  soil  not  fit  for  any 
agricultural  r)urr)ose.  With  the  exception  of  the  541  acres 
under  cultivation  all  of  the  area  is  forest  land.   9899 
acres  or  about  22  -nercent,  has  merchantable  timber  v;ith 
a  total  volume  of  all  sr)ecies  of  about  64  million  board 
feet.   The  remaining  area  has  thrifty  re-oroduction  stands 
of  ifhich  a  great  -oart  is  well  advanced  and  in  a  fev;  years 
v/ill  reach  merchantable  size. 

At  no  time  has  there  been  any  great  change  in  the 
number  of  -oeo-ole  living  here  since  it  was  first  settled 
about  1900.   There  are  at  the  -present  time  thirty-three 
settlers  in  this  whole  area  v/ith  a  total  of  541  acres  of 
cultivated  land  or  1.2  -nercent  of  the  total  land  area. 
This  alone  gives  a  strong  indication  that  this  la-nd  is 
not  adaiDted  for  any  extensive  agricultura-1  develo-oment . 
Only  eight  of  the  settlers  denend  to  any  extent  on  fa,rm- 
ing  for  a  living.   Three  are  ovmers  of  and  oioerate  small 
sawmills,  and  three  have  some  income  from  the  OT)eration 
of  summer  resorts  and  renting  cabins  to  tourists  and 
hunters.   The  remaining  settlers  are  denendent  uioon 
occasional  jobs  in  the  v/oods  or  in  the  sawm.ills,  road 
jobs  ¥/ith  the  county  or  tovmshin,  and  the  game  for  a 
living. 

The  average  income  of  .  the  v/age  earners  is  (;486.33 
a  year,  earned  f rom  f ive  sources,  as  follows: 


PROPOSED 
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U.S.,    State,    County,    Tovmshiri         $136.17   -  28^^ 
Farming  111.85   -  23';*^ 

Timber  160.48   ~  33*;; 

TraiDDing,    Resorts,    etc.  72.94  -  IS^S 

Miscellaneous  em-nloyment  4.89  -     1^ 

^?486.33 

The  area  has  several  good  roads,  of  which  seven 
miles  a,re  County  roads,  twenty  miles  are  Tovmship  roads 
and  about  18  miles  are  secondary  roads,  constructed  main- 
ly for  logging  operations  and  not  given  any  special  main- 
tenance.  Using  an  average  of  -.'ISO. 00  -oer  mile  a  year 
for  maintenance  of  these  roads,  the  total  cost  aiiiounts 
to  04050.00  T)ex   year. 

The  fact  that  r)ractically  the  whole  area  has  unburned 
merchantable  and  reioroduction  stands  of  the  different  tim- 
ber species  and  because  of  several  attractive  lakes,  rivers 
and  streams  and  an  abundance  of  all  the  different  varities 
of  game  of  Northern  Minnesota,  this  area  is  a  paradine  for 
the  hunter,  sportsman  and  tourist. 

Judging  from  the  above  facts,  it  is  no  doubt  that  the 
largest  return  from  this  area  will  be  had  from  timber  and 
other  forest  products  and  in  the  development  of  this  region 
as  a  recreational  area. 


THE  Y/HITE  EARTH  STATE  FOREST  PROJECT 

The  area  embraced  in  this  survey  involves  289,719.48 
acres  or  twelve  full  tovmships  and  parts  of  five  others 
located  in  Becker,  Clearv/ater  and  Mahnomen  Counties,   It 
is  bounded  on  the  east  by  Itasca  State  Park  and  the  east 
line  of  the  west  tier  of  sections  of  Townships  144  and 
142,  R.  36.   The  Mallard-Roy  Lake  }'Iahnomen  Highway  forms 
the  north  boundary.   The  south  boundary  may  be  described 
by  a  line  running  westv/ard  from  the  north  edges  of  the 
Ponsford  Jr-rairie  in  Township  141,  R.  37,  touching  the 
north  end  of  Round  Lake  and  through  Sugar  Bush  Lake.   The 
west  side  is  bounded  by  the  prairie  region  or  those  parts 
where  the  encroachment  of  cultivated  lands  into  the  forest 
form  an  irregular  line  in  the  tier  of  townships  in  Range 
20.   The  region  as  a  whole  is  extremely  rough  and  hilly, 
much  of  it  uninhabited. 
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Total  land  Area  (exclusive  of  water)  368,634.43  acres 
State, U.S.,  Indian  Trust  Lands 

Non-taxable  15, 535c 74  acres 

Taxable  Land  Area  253,128.69  acres. 

A-n-nroxinately  166,344  acres  or  65.71  Toeroent  of 
the  taxable  land  area  is  now  delinquent.   Tv/o  tovmshiios 
within  the  area  have  a  delinquency  of  over  85  percent.  The 
gradual  trend  is  towards  greater  delinquency.   Previous  to 
1920,  24,733.72  acres  or  9.77^,  of  the  taxable  land  area 
rient   delinquent.   During  the  period  1920  to  1928  an  addi- 
tional 102,479.89  acres,  or  40.49^-»  became  delinquent.  Be- 
tween the  Deriod  1928  to  1930  inclusive  39,131.21  acres 
more  went _  delinquent  or  15.45  loercent ,   Only  86,783.87 
acres  or  34.29  percent  of  the  taxable  land  is  nov;  raying 
taxes.  Ut)  to  and  including  the  year  1930,  the  tax  records 
show  0289,004.31  unpaid  taxes  for  this  area. 

The  area  covered  by  this  survey  carries  an  indebted- 
ness of  o99,593.79,  or  appro xinately  39  cents  ^-^er  acre. 
Some  of  the  loans  are  due  nov;;  others  are  -nayable  in  the 
next  two  to  ten  years. 

Over  70  percent  of  the  land  area  is  privately  owned, 
of  which  corporations,  including  banks,  land  comrsanies, 
former  lumber  cominanies,  etc.,  hold  23.49  percent.   The 
state  holds  1.77  percent;  the  Federal  Government  1.20  per- 
cent; and  Indian  trust  lands  2.81  nercent.   Lands  owned  for 
recreational  purposes  amount  to  .05  percent. 

Present  Cover  Types  and  the  Percent 
of  Area  each  occupy  are  as  follows: 

Improved  Land  Types  3.35^ 

Lakes  and  Ponds  "8.l2^j 

Upland  Timber  Tyr^es  66.63^ 

Highland  Brush  and  open  wild  land  '   10. 50^^ 

Swamp  Timber  Tyioes  7.01^ 

Swamp  brush  and  Open  Harsh  4,39^ 

A  large  part  of  the  area  is  covered  v/ith  dense  stands 
of  young  growth,  but  there  is  enough  large  timber  in  the 
area  to  pay  a  sizeable  return  from  the  very  start.   Almost 
15/G  of  the  land  area  is  covered  with  merchantable  stands 
having  a  total  volume  of  56,539,000  cubic  feet. 

Practically  all  the  land  covered  by  this  survey  v/as 
forest  land,  but  a  portion  of  the  area  situated  on  the 
v;est  border  was  excluded  from  the  proDOsed  state  forest 
boundaries  because  of  present  and  possible  future  develop- 
ment of  agriculture  in  that  locality.  Agricultural 
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r'.evelor):nent  in  this  area  is  conf inert  inrinci-nally  to  four 
snail  farm  co;.:i.iunities  situated  on  the  border  regions, 
Ar)-nroxinia.tely  9,S00  acres,  or  3.35  percent  of  the  total 
area  is  inr)roved  land.   Less  than  50  percent  of  this  is 
included  in  the  -nro^iosed  forest.   The  stoniness  of  the 
land,  together  with  the  extremely  rough  tor^ogra-nhy  makes 
T^racticaily  all  of  the  area  so  included  unfit  for  agri- 
cultural pur-ooses. 

The  Toresent  TDo-oulation  is  1512  -neo-ole,  and  are  found 
living  "orinciToally  in  the  extrei^ie  border  region.  A  high 
percentage  of  the  Donulation  is  Ghir^riewa  Indian. 

The  average  income  from  e-ll  occuT)a.tions  for  all  heads 
of  families  living  in  the  forest  is  C453.40,  divided  as 
follov/'s : 


Income  from  U.S.,  Stat  e ,  County  and  Tvvp . 

Income  from  timber  operations 

Income  from  farming 

Income  not  farm  nor  der.endent  on  forest 
(Includes  stores,  em-oloyment  outside 
forest,  etc.) 

Income  from  occupations  dependent  urjon 
forest,  such  as  tra-n-oing,  guiding,  re- 
sorts, berry  nicking,  etc. 


0163.36 
85.78 
76.67 


68.52 


59.07 


There  are   fourteen  organized  and  three  unorganized 
school   districts  within  this  area  v/hich   incorporate   four- 
teen o-oe rating  rural    schools. 

The   following  toble  briefly    sui;.imarizes  the    school 
situation; 


Enrollment 
1930-31 


Cost  r)er  Cost  of 
Pur)il  Qrje  rating 

1930-31      School 
1930-31 


School   Tax 
Collected 
1930 


Value  of 
School  Prop 
1930-31 


56.46        ni6,994.73     •;S9,608,79        043,144.00 


301 


This  area  has  anr.roximately  24  miles  of  Sta-te  Aid 
Road,  and  102  miles  of  Townshi-o  Hoads.   In  addition  to  this, 
there  are  154  miles  of  passable  trails  that  have  no  official 
supervision  or  maintenance.  Average  annual  cost  of  construc- 
tion and  m.aintenance  to  the  tovmshi-ns  on  the  above  roads  is 
06,350.00. 

As  well  e.s   a  timber  forest,  the  area  -nresents  wonder- 
ful recrea.tional  r^ossibilities,  having  over  a  hundred  lakes, 
many  of  them  very  attractive. 
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SUMMABY 

OF  EC0NC5MIC   LATA 

LAND  CLASSIFICATION   SUEVEY 


Non-TaxaTsle    Lands 


Name  of 

Total 

State  Forest 

Land 

Project 

Area 

WHITE  EARTH 

268, 

,664.43 

A. 

Mahnomen 

Clearwater 

Becker 

SAVANNA 

191, 

,736.04 

A. 

Aitkin 

GEO.  WASHINGTON 

339, 

,743.31 

A. 

MEMORIAL 

Itasca 

St,  Louis 

KABETOGAMA 

713, 

,489.00 

A. 

St.  Louis 

GRAND  PORTAGE 

153, 

,514,78 

A. 

Cook 

FINLAND 

48, 

,648.00 

A. 

Lak«^ 

BELTRAMI  ISLAND 

364, 

,495.98 

A. 

Taxable 
Ar«*a 


Total  Acreage 
State  Land 
In  Area 


Lake  of  the  Woods 
Roseau 

THIRD  RIVER 
Itasca 

CLOQUET  VALLEY 
St,  Louis 

•PINE  ISLAND 
Koochiching 

•FOOT  HILLS 

Cass  County 


44,987.11  A. 
218,137,40  A, 
368,640.00  A, 
150,328.13  A. 


181.803.34  A. 
266,973.46  A. 

575,573.00  A. 

99,313.08  A. 

38,360,00  A. 
322,815.98  A. 

35,109.11  A. 
206,738.57  A. 
( App  r  ox  ima t  e ) 
145.144.49  A. 


9,905.70  A. 
72,769.85  A« 

135,516.00  A. 
27,602.19  A. 

10,288.00  A. 
2,920,00  A. 

6,766.55  A, 

11,398.83  A. 

306,202.    A. 

5.183.64  A. 


U.-S,  Indian 
and  Other 
U.S.  Land 


253,128.69  A,     4,749,.10  A»      10,786.64  A. 


27.00  A. 


2,400.00  A. 
26,599,.51  A. 


33,760,00  A, 


1,111.45  A. 


2,862,384,18  A.  2,124.959.72  A.  595.301.86  A.      79,684.60  A. 


Field  examinations  were  not  completed  in  time  for  this  report. 
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SUMMARY 

OF  ECONOMIC  DATA 

LANr  CLASSIFICATION  SURVEY 


Naune  of 
State  Forest 
Fro.ject 


Percent  of     1930  Acres  of 

Acres     Taxa"ble  Land    Bonded     Improved  Farm  C?op   lopula- 
Pel inquent    Del inquent   Indebtedness    and  Pastures      tion 


White  Earth      166,344.82  A.    SS.Vl^'c    $99,160.79      9,694.00         l,fil2 


Savanna 


132,603.72  A.    73.00^    110»348.11      5,188.00 


966 


Geo^    Washington      138,768.94   A.        52, 00?^  18»087.41 

Memorial 


Kabetogama  360,000-00  A.        63,00^ 


7,614.00 
6,374.62     20,367.00 


1,181 
2,035 


Grand  Portage     49,774.68  A.    50*00^     11,000.00 


915.00 


646 


Finland 


18,168.00  A.    47.10?^e      4,707.19 


90,00 


600 


Beltrami  Island   243,825,00  A.    75.50^»     13,593.23     15,000.00 


1,495 


Third  River       20,350.00  A.    58.25%      5,318.00 


611.00 


134 


Cloquet  Valley    176,509,95  A,    85.00%     20,871.49 


415.00 


146 


1,306.345*11  A.    65.98%    289,460-84     59,894*00 


8,815 
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The  following  is  copied  from  "A  Forest  Policy  and 
Program  for  the  State  of  Hinnesota",  released  in  January,  1931, 
by  the  Director  of  Forestry,  copies  of  which  were  distributed  to 
members  of  the  legislature  at  the  1931  session.   These  principles 
apply  quite  closely  to  the  present  proiDOsed  state  forests  and 
might  well  be  re-read  at  this  time: 

^' STATS  for::csts 

General  Recommendations 

The  state  now  owns  aoproximately  two  million  acres  of 
trust  fund  lands  distributed  largely  through  the  northern 
counties  of  the  state.   Lands  previously  sold  by  the  state  are 
continually  reverting  and  will  increase  the  amount  of  state 
trust  lands  for  some  time  to  come.   Regardless  of  the  amount  of 
state  forests,  public  shooting  grounds  and  game  refuges  and 
lands  for  other  public  use  that  are  set  aside  from  these  trust 
fund  lands,  there  will  always  be  a  large  acreage  scattered  over 
the  state  which  should  be  kept  subject  to  sale  for  agricultural 
uses  where  they  are  within  settlement  regions.   Much  of  the  trust 
fund  land  is  mineralized  and  there  will  always  be  a  certain  area 
under  lease  for  either  prospecting  or  raining.  Water  reservoirs 
and  other  public  utility  purposes  will  no  doubt  require  the  use 
of  a  limited  amount  of  state  lands.   Many  thousands  of  acres 
will  not  be  suited  for  state  forest  purposes.   Such  property 
should  be  handled  as  a  public  domain,  separate  and  apart  from 
organized  state  forests. 

State  forests  as  dealt  with  or  outlined  in  this  program 
are  therefore  state  school  and  swamp  lands  withdrawn  from  sale 
under  Chapter  447,  Laws  of  1917,  and  Chapter  246,  Laws  of  1937, 
or  succeeding  similar  acts,  and  any  other  state  lands  subsequent- 
ly set  aside  or  acquired  through  tax  title,  purchase  or  gift  for 
such  purposes. 

1.  A  two  million  acre  program  of  consolidated  state  forests, 
public  shooting  grounds  and  game  refuges  and  recreational 
areas  should  be  started  at  once  for  completion  by  1940;  one 
million  acres  to  be  made  up  from  existing  state  forests  and 
from  other  state  lands  withdrawn  from  sale  and  desi£matod 
as  forests,  (there  are  now  400,000  acres  in  sxete  forests 
but  not  consolidated) ,  and  one  million  acres  to  oe  acquired 
at  the  rate  of  100,000  acres  every  year  through  a  reg-alar 
acquisition  program.   The  report  of  examination  of  twelve 
of  these  proposed  forests  has  been  made.   These  areas  are 
made  up  of  380,440  acres  of  lands  of  the  public  domain, 
411,005  acres  tax  delinquent  private  lands  (1928  records) 
654,818  acres  of  lands  necessary  for  acquisition  from  private 
owners,  and  20,720  acres  requiring  purchase  from  or  exchange 
with  the  federal  government ^(Indian  Department). 

2.  State  forests  to  be  of  the  greatest  value  to  the  public  and 
to  permit  the  most  economical  management,  should  not  be  less 
than  2,500  acres  of  contiguous  lands  and  preferably  50,000 
acres  or  more. 
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3.  In  order  that  the  greatest  developinent  can  be  made  in  these 
stat-r.  forests,  they  should  be  located  in  areas  or  regions  best 
adapX3d  to  their  rehabilitation. 

4.  Lands  of  lov/  quality  should  not  be  se^octed  for  state  forests 
except  to  fill  out  and  make  contiguous,  areas  of  state  forests. 

5.  State  forests  should  be  located  near  or  at  the  edge  of  f angl- 
ing communities  and  centers  of  population  so  that  the  c^reatest 
number  of  people  may  receive  the  benefits  of  them. 

6.  An  immediate  acquisition  and  consolidation  program  should  be 
started  before  such  lands  are  selected  for  other  purposes, 
including  purchase  by  the  federal  government.   Acquisition 
should  be  made  by  purchase,  condemnation,  tax  title,   (Ame;.d- 
ment  of  Chapjber  119,  Laws  of  1927),  gift,  or  exchange  with 
federal  government. 

7.  Twenty-five  percent  of  the  forest  lands  of  the  state,  or  ap- 
proximately four  million  acres,  should  ultimately  be  in  organ- 
ized state  forests. 

8^   Organized  and  consolidated  state  forests  will  permit  of  the 
most  intelligent  and  efficient  management  of  the  lands  for 
timber  production,  public  shooting  grounds,  game  refuges  and 
recreational  purposes. 

9.   The  greatest  amount  of  merchantable  timber  possible  should  be 
produced  in  conjunction  with  other  forest  uses. 

10.  Manage  and  establish  so  as  to  better  sustain  local  industry, 
provide  winter  employment  for  surplus  farm  labor  and  teams 
and  a  market  for  produce. 

11.  Cut  state  x'orests  only  on  a  sustained  yield  basis. 

12.  Manufacture  forest  products  from  state  forests  v^rithin  the  state. 
In  the  sale  of  products  from  state  forests,  Minnesota  indus- 
tries to  be  favored. 

13.  Harvest  all  timber  crops  so  as  to  best  encourage  advance  and 
future  natural  regeneration. 

14.  Cut  and  manage  the  forest  in  such  a  manner  as  to  make  it  safer 
from  fire,  disease  and  insect  infestations* 

15.  Improve  stand  by  selective  logging  of  species  and  artificial 
planting. 

16.  Where  good  management  will  permit  state  forests  should  favor 
larger  sized  timber  that  private  capital  cannot  afford  to  grow. 

17.  White  pine,  Norway  pine  and  white  spruce,  being  the  most  val- 
uable species  in  our  northern  forests,  should  be  grown  where- 
ever  possible. 

18.  Secure  tlie  greatest  cash  revenues  and  returns  from  all  possible 
sources  not  inconsistent  with  the  best  mana^gement  of  the  forest. 
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19.  lianagomont  pla-ie  of  •  tate  forests  should  cori'^ider  allcla^sos 
01  timber  industi-ies  8uch  as  Christmas  trees,  novc-ltiss, 
decorations,  in  addition  to  pulp , iLU'nb er ,  etc. 

20.  'Watershed  protection  for  water  power,  navigation,  aquatic 
liie  and  domestic  purpoGCs  is  important  ejid  should  have  fir-^t 
place  in  any  nianagement. 

21.  Since  recreation  is  one  of  the  important  sources  of  income 
within  the  state,  forosts  should  be  developed  and  managed 
with  this  use  in  view. 

22.  Along  with  pubiic  shooting  grounds  and  game  refuges  other 
recreational  uses  should  be  developed  by  providing  for  public 
cai'jp  grounds,  summer  homesites,  tourist  travel,  protection 

of  scenic  beauty  on  the  roads,  lakes  and  streams,  and  for 
other  general  public  use. 

23.  As  a  reinbursement  for  the  possible  taxes  lost  on  account  of 
the  withdrawing  from,  sale  of  any  state  forest  land,  an  annual 
tax  or  revenue  of  5  cents  per  acre  should  be  paid  the  taxing- 
district  on  all  state  forest  lands,  public  shooting  grounds 
and  game  refuges.   Such  payment  should  be  based  on  productive 
or  planted  lands  and  not  on  burnt  over,  barren  or  denuded 
areas. 


ADDITIONS 

AS  this  condensed  report  of  the  land  examination  activ- 
ities on  the  nine  proposed  projects  is  being  submitted,  the 
preliminary  report  of  the  findings  of  the  work  on  the  Pine 
Island  Forest  in  Koochiching  County  and  the  Foot  Hills  Forest 
in  Cass  County  has  been  received  and  examined  but  not  in  time 
to  add  it  to  this  report.   The  findings  show  that  certain 
portions  of  these  lands  are  very  desirable  as  "state  conserv- 
ation zones"  and  should  be  considered  in  the  enlarged  project, 
making  eleven  in  number  instead  of  nine,  as  herein  discussed 
A  supplementary  report  on  tnese  will  be  available  soon. 
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SUPPLEMENT  TO  GENERAL  SUIulA-RY 
of 
LAND  CUS3IFICATI0N  REPORTS 
for  the 
ESTABLISHLiENT  OF 

STATE  FORESTS  AND  CONSERVATION  AREAS 


PROPOSED  FOOTHILLS  STATE  FOREST 

The  area  proposed  as  the  Foothills  State  Forest  lies 
along  the  western  edge  of  Cass  county  through  the  central  por- 
tion north  and  south.  All  of  the  area  lies  west  of  State 
Trunk  Highway  Number  19. 

The  area  selected  contains  all  of  the  following  town- 
ships:  Township  137  Ranges  31  and  33,  Township  138  Ranges 
31  and  32,  Township  139  Range  31,  Township  140  Range  31  and 
Township  141  Range  31.   This  constitutes  a  total  land  area  of 
150,328.13  acres. 

The  area  as  a  whole  is  extremely  rough  and  rocky,  par- 
ticularly the  northern  and  north  central  part.   The  southern 
part  while  not  as  rough  contains  more  large  areas  of  treeless 
or  semi-timbered  swamp. 

Soils  range  from  deep  peat  through  peat  of  the  shallow 
stages  which  support  some  tree  growth  to  light,  sandy  or 
heavier  sandy  clay  soils  on  the  highlands.  As  a  rule  the 
lighter  sandy  soils  predominate. 

The  entire  area  is  an  important  watershed  controlling 
the  headwaters  of  many  streams  and  the  lake  levels  of  many 
lakes.   Lake  levels  are  low  at  the  present  time  while  many 
former  lakes  and  sloughs  have  dried  up  since  the  removal  of 
the  timber.   To  keep  this  watershed  permanently  timbered 
would  be  of  inestiiiiable  benefit  in  controlling  water  runoff 
and  lake  levels. 

There  are  204  settlers  on  this  area,  many  of  them  in 
isolated  places.  By  concentrating  these  isolated  settlers 
in  the  better  localities  much  expense  would  be  saved  the 
governing  bodies  in  the  providing  of  roads  and  schools  for 
these  people. 

There  are  no  settlements  on  the  area  but  the  villages 
of  Pine  River,  Backus,  and  Hackense-ck  are  closely  adjacent 
on  the  east  and  Walker  on  the  north. 


Host  of  the  settlers  attempt  to  make  a  living  by  farm- 
ing, but  many  find  it  necessary  to  supplement  their  income 
by  hunting,  trapping,  and  timber  cutting.   Some  of  them  work 
in  the  nearby  towns,  on  road  work,  or  on  school  bus  transporta- 
tion. 

The  proposed  forest  has  many  possibilities  from  a  recrea- 
tional standpoint.   There  are  several  lakes  of  a  larger  size 
and  many  smaller  ones  on  the  area.   Host  of  these  have  timber- 
ed highland  shorelines  with  good  possibilities  for  the  develop- 
ment of  public  picnic  and  camp  grounds  as  well  as  summer  homes 
and  resorts. 

Much  of  the  country  furnishes  excellent  cover  for  game 
and  wildfowl.   There  is  at  present  a  game  refuge  of  about 
28,800  acres  within  the  proposed  forest.   It  includes  all  but 
the  extreme  western  tier  of  sections  in  Township  139  Range 
31,  five  sections  in  the  southern  part  of  Township  140, Range 
39  and  ten  sections  in  the  northern  part  of  Township  139  Range 
31.   In  addition  to  this  refuge  which  is  already  established 
a  part  of  Township  137  Range  32  should  be  set  aside  for  this 
purpose  with  most  of  the  remaining  area  as  public  shooting 
grounds . 

A  large  forest  and  recreational  area  of  this  kind  would 
undoubtedly  benefit  the  settlers  and  townspeople  of  the  sur- 
rounding country  by  the  attraction  of  tourists  and  permanent 
summer  residents  thereby  enlarging  markets  and  increasing  tax 
receipts. 

Economic  Conditions  Affecting  Area 

The  following  are  some  pertinent  economic  facts  re- 
lating to  the  area: 

Tax  delinquency  for  the  area  is  extremely  high,  65.2^ 
(Table  I)  of  the  total  cimount  of  taxable  land  within  the  area 
being  delinquent  one  year  or  more.  Of  this  approximately  42^ 
has  been  delinquent  five  years  or  more  and  v/ill  revert  to  the 
state  in  trust  for  all  interested  taxing  bodies  in  1933  under 
Chapter  119,  Laws  of  1927. 

Bonded  indebtedness  is  also  high,  being  a  total  of 
§145,019.98  for  the  entire  area,  or  over  $.90  an  acre. (Table  II) 
The  assessed  valuation  is  $571,993.00,  or  $3.80  per  acre, which 
is  also  high.  (Table  III). 

The  total  tax  levied  for  the  year  1930  was  $73,575.60. 
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Of  this  amount,  $39,108.79  was  actually  collected,  or  40^, 
leaving  50^  delinquent  by  amount  which  compares  with  the 
66,2^0   delinquent  by  area. 

There  are  225  miles  of  roads  on  the  area,  including 
state  aid  roads,  county  aid  roads  and  county  and  township 
roads. 

The  average  maintenance  cost  of  these  roads  is  about 
$38.00  a  mile,  with  cost  of  maintenance  for  the  31  miles  of 
state  aid  road  being  ^110.00  per  mile;  of  56  miles  of  county 
aid  $75.00  per  mile;  and  of  the  138  miles  of  poorly  kept  up 
tovmship  ?.nd  county  roads  $5.00  per  mile.   These  costs  in- 
clude grading,  snow  plowing,  dragging,  snow  fence,  and  mis- 
cellaneous maintenance  costs  for  the  better  roads. 

The  school  situation  may  be  sui:imarized  as  follov/s: 
The  per  pupil  cost  is  figured  at  $58.00  which  includes  all 
costs  for  the  171  pupils  getting  their  entire  education  at 
schools  v/lthin  the  area  and  costs  of  transporting  the  174 
pupils  who  receive  their  education  outside  the  e.rea  to  the 
township  line  of  the  tovmship  in  which  they  live.   Thus  the 
costs  would  be  higher  if  all  costs  irere  figured  for  all 
pupils  living  within  the  boundaries  of  the  tract. 

The  number  of  school  bus  miles  -  392  -  is  very  high, 
and  points  out  the  need  of  consolidating  isolated  settlers. 

The  entire  economic  situation  shows  the  need  of: 

1.  Taking  the  submarginal  lands  out  of  the  hands  of 
land  speculators  and  placing  it  in  productivity  as  forest 
land. 

2.  Reducing  costs  of  schools,  roads,  and  government 

by  consolidating  settlers  in  more  com.pact  settlement  and  re- 
moving the  isolated  ones. 

3.  Taxing  lands  of  lesser  productivity  in  a  more 
equitable  manner. 
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'ABLE    I 


TAXABLE 

:  LANDS   TAX  DELIIJQUE] 

UT   BY  PERIODS* 

Tups. 

Total   Land 
Area 

Land  Tax 
Delinq. 
Prior  to 
1920 

period 

from 
1920   to 

1928 

Period 

from 
1928   to 
Present 

State 
Land 

Total 

Percent 

Delinq. 

137-31 

22,560.05 

9,741.73 

4,421.04 

40.00 

62^0 

137-32 

22,884.28 

7,216.34 

6,117.13 

1,880.00 

63f^ 

138-31 

22,629.97 

11,929.58 

4,883.02 

920.00 

(   <  p 

138-32 

22,817.75 

5,732.66 

7,807.90 

280.67 

605i 

139-31 

21,521.95 

10,867.33 

5,506.56 

749.85 

Qiio 

140-31 

17,236.94 

9,193.19 

2,401.95 

1,273.12 

IZ^jo 

141-31 

20,577.19 

280. 

00 

7,605.51 

5,922.59 

40.00 

67-^. 

Total        150,328.13      280.00      62,286.34      37,050.19 5,183.64# 

Percent  .2^0  4lf^  25fo  3^^  66.25S 

45,797.95   acres  are   tax  paid  vfhich   equals   33.8'Jb  of  the   taxable  Area 

(*^    Period  during  v'hich  delinquency   first   occurred. 

(#)   Most   of  these  are    state  lands   sold  on   "Certificate  of   Sale "and 

the   contract   not   having  been   fulfilled, have    reverted  to   the 

state. 

TABLE    II 

BOIJDED   INDEBTEDNESS 

Tv/ps.  Township  County  School  Total 

137-31  ^-15,226.74        %        271.68  |15,498.42 

137-32  $296.47  14,338.27  762.79  15,397.53 

138-31  5,507.08  13,757,12  4,789.50  24,053.70 

138-32  6,000.00  15,581,27  6,612.06  28,193.33 

139-31  4,838.21  12,827.45  1,453.39  19,119.05 

140-31  1,177.66  13,088.41  5,554.56  19,820.63 

141-31        5,597.12 10,906.29  6,433.91 22,957.32 

Total        23,413.54  95,725.55  25,877.89  145,019.98 

As   of  December  31,1930 

Latest  complete  records  available 
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Tvps. 


Assessed 
Valuation 


TABLE  III 
TAX  DATA 


Total  Tax 
Levy 


137-31 
137-32 
138-31 
138-32 
139-31 
140-31 
141-31 


$90,987.00 
85,674.00 
82,205.00 
93,101.00 
75,648.00 
78,210.00 
65,168.00 


$   8,949.38 

12,658.35 

10,886.50 

14,276.89 

8,597.11 

8,783.75 

9.423.52 


Total  Tax 
Collected 


percent 


^  3,983.77 
3,937.38 
2,977.14 
7,076.71 
2,315.77 
3,784.92 
5,035.10 


Total   15717993700    ^73,575.60     ^29,108.79 

As  of  Dec.  31,1930  -  latest  complete  records  available. 

Recomnendations  and  Conclusions 
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is  recommended  that  the  150,328  a,cres  of  land  v/ithin 
daries  of  Tov/nships  137  Range  31  and  32,  Tovrnship  138 
and  32,  Tov/nship  139  Range  31,  Township  140  Range  31, 
141  Range  31,  except  that  portion  of  Tov/nship  141 
east  of  the  present  location  of  State  Trunk  Highv/ay 
e  set  aside  as  the  Foothills  State  Forest  and  Conser- 
rea.   That  all  lands  within  these  boundaries  nov/  ov:n- 
e  state  and  all  lands  which  are  acquired  by  the  state 
the  reverting  of  tax  delinquent  land  or  otherwise 
sot  aside  and  managed  on  forestry  principles  for 
on  of  timber,  and  for  recreation,  game  production 
ed  purposes,  or  if  agricultural,  used  for  that  pur- 


To  have  this  area  so  set  aside  and  managed  would  result 
in  many  immediate  as  v;ell  as  future  benefits  for  everyone  con- 
cerned.  It  would  put  the  area  into  full  productivity  and 
keep  it  so.   It  V70uld  provide  increased  recreational  facili- 
ties as  hunting,  fishing,  public  camp  and  picnic  grounds  and 
summer  homes  for  many  who  do  not  now  have  these  opportunities. 
It  v/ould  aid  in  preserving  and  increasing  many  of  the  natural 
beauties  of  the  area.   It  would  result  in  a  reduction  of  ex- 
penditures for  the  minor  governing  bodies  thru  zoning  of  the 
settlers  by  allowing  them  to  settle  only  on  the  best^lands 
in  compact  settlement.   Having  the  hills  and  v.^atersheds 
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covered  v;ould  result  in  maintaining  and  restoring  lake  levels 
and  controlling  surface  runoff  and  erosion »   It  v:ould  stalDil- 
ize  conditions  of  employment  and  aid  the  settler  in  augnent- 
ing  his  income  by  woods  or  recreational  work.   It  would  aid 
in  stabilizing  timber  production  and  provide  a  sustained 
source  of  raw  material  for  local  wood-using  industries. 

In  brief  it  would  aid  in  the  solution  of  the  great  land 
utilization  problem  which  faces  the  state  in  its  northern 
counties. 
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